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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cleaning method by which 
stain on a latent image carrier is cleaned, and a solid image free of voids 
and black spots on the image and good in halftone and solid regions are 



obtained, using a toner excellent in fluidity and not lowering image 
density even after long-term use. 

SOLUTION: In the cleaning method in which a toner carried on a 
photoreceptor 1 is cleaned with a cleaning blade, the toner consists 
essentially of a binder resin and a colorant, a liberation rate of an 
additive added to toner matrix particles is 1-20%, the cleaning blade 
consists of first and second cleaning blades 8a, 8b, and the toner may 
be either of a toner obtained by melting, kneading and atomizing and a 
toner obtained by forming and polymerizing liquid droplets in a solvent. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the cleaning approach which cleans the toner supported on latent-image support by the cleaning blade, 
The rate of isolation of the additive which said toner consists of binding resin and a coloring agent at least, and 
is added to a toner parent particle is 1 - 20%, 

Said cleaning blade is cleaned by two of the 1st and 2nd cleaning blades. 
The cleaning approach characterized by things. 
[Claim 2] 

In the cleaning approach according to claim 1, 

Said 2nd cleaning blade has a high degree of hardness, and its contact pressure is larger than said 1st cleaning 
blade. 

The cleaning approach characterized by things. 
[Claim 3] 

In the cleaning approach according to claim 1 or 2, 
Said 2nd cleaning blade contains an abrasives. 
The cleaning approach characterized by things. 
[Claim 4] 

In the cleaning approach according to claim 1 or 2, 
Said 2nd cleaning blade contains lubricant. 
The cleaning approach characterized by things. 
[Claim 5] 

In the cleaning approach according to claim 1 to 4, 

A toner parent grain carries out melting kneading of binding resin, a coloring agent, and the release agent at 
least, and is ground by dry type, and the volume mean particle diameter of a toner is in the range of 3-10 
micrometers. 

The cleaning approach characterized by things. 
[Claim 6] 

In the cleaning approach according to claim 5, 

Said toner has the ratio (Dv/Dn) of volume mean particle diameter and number mean particle diameter in the 
range of 1 .05-1 .50. 

The cleaning approach characterized by things. 
[Claim 7] 

In the cleaning approach according to claim 5 or 6, 

Average circularity has a toner parent particle in the range of 0.90-0.99. 
The cleaning approach characterized by things. 
[Claim 8] 

In the cleaning approach according to claim 1 to 4, 

It is the toner to which it is made to distribute under existence of a resin particle, and the polyaddition reaction 
of the toner constituent with which a toner parent particle consists of the prepolymer which has the functional 
group which contains a nitrogen atom at least, polyester, a coloring agent, and a release agent is carried out in a 
drainage system medium, and the volume mean particle diameter of a toner is in the range of 3-10 micrometers. 
The cleaning approach characterized by things. 
[Claim 9] 

In the cleaning approach according to claim 8, 

Said toner has distribution in the concentration of a nitrogen atom inside a toner front face and a toner, and 
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nitrogen concentration is highly distributed by the toner front face from the whole toner. 
The cleaning approach characterized by things. 
[Claim 10] 

In the cleaning approach according to claim 8 or 9, 

Said toner contains a toner and an additive, and the electric charge control agent of like-pole nature, and the 
weight ratio of the electric charge control agent to which this electric charge control agent exists in a toner 
front face, and the electric charge control agent which exists in the whole toner is distributed by 100-1,000. 
The cleaning approach characterized by things. 
[Claim 11] 

In the cleaning approach according to claim 8 to 10, 

Said toner has the ratio (Dv/Dn) of volume mean particle diameter and number mean particle diameter in the 
range of 1.00-1.40. 

The cleaning approach characterized by things. 
[Claim 12] 

In the cleaning approach according to claim 8 to 11, 
Said toner is a spindle shape-like. 
The cleaning approach characterized by things. 
[Claim 13] 

In the cleaning approach according to claim 8 to 12, 

Said toner is a spindle shape-like, the ratios (r2/r1) of a major axis r1 and a minor axis r2 are 0.5-0.8, and the 
ratio (r3/r2) of thickness r3 and a minor axis r2 is expressed with 0.7-1.0. 
The cleaning approach characterized by things. 
[Claim 14] 

In the cleaning approach according to claim 8 to 13, 

Average circularity has a toner parent particle in the range of 0.90-1 .00. 

The cleaning approach characterized by things. 

[Claim 15] 

In the cleaning approach according to claim 8 to 14, 

Said toner has SF-1 in the range of 100-180 among average circularity, and SF-2 are in the range of 100-190. 
The cleaning approach characterized by things. 
[Claim 1 6] 

In the cleaning approach according to claim 1 to 15, 

The additives with which externally adding of said toner is carried out to a parent particle are a silica and/or a 
titania. 

The cleaning approach characterized by things. 
[Claim 17] 

In the cleaning equipment which arranges the cleaning member which cleans the toner supported on latent- 
image support, 

Said cleaning equipment cleans the toner on latent-image support by one approach of the publications to claim 1 
thru/or 1 6. 

Cleaning equipment characterized by things. 
[Claim 18] 

In the process cartridge which is supported by one, including at least latent-image support and a cleaning means 
to clean the toner supported on latent-image support, and is formed in image formation equipment free 
[ attachment and detachment on a body ], 

As for said process cartridge, cleaning equipment according to claim 1 7 is arranged. 
The process cartridge characterized by things. 
[Claim 1 9] 

Latent-image support which forms a latent image, 

An electrification means by which it is charged to homogeneity on a latent-image support front face, 

The exposure means which is exposed based on image data on the electrified latent-image support front face, 

and writes in a latent image, 

A development means to supply and form a toner into a visible image to the latent image formed in the latent- 
image support front face, 

An imprint means to imprint the visible image of a latent-image support front face on the recording paper, 

In image formation equipment equipped with a cleaning means to clean the latent-image support front face after 

an imprint, 
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As for said image formation equipment, cleaning equipment arranges cleaning equipment according to claim 1 7. 
Image formation equipment characterized by things. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In case this invention creates a record image according to electrostatography processes, such as a copying 
machine, facsimile, and a printer, it relates to a process cartridge or image formation equipment equipped with 
the cleaning equipment which applies this cleaning approach, and cleaning equipment about the cleaning 
approach which cleans the residual toner on the latent-image support in which a visible image is formed, and an 
affix. 
[0002] 

[Description of the Prior Art] 

If inorganic oxides, such as a silica, are conventionally added as an additive, a fluidity will improve, a good 
electrification property will be acquired, but if the additive which has separated without adhering to a toner 
exists, it will adhere to the support conveyance member or latent-image support of a developer, and 
development failures, such as a filming phenomenon, will be caused. 

Moreover, though the additive has adhered to the toner front face at homogeneity, an additive's in toner 
existence condition changes by the passage of time, it is buried into a toner or the rate of the additive which 
****s and is isolated from a toner increases gradually. 

Thereby, since a fluidity gets worse by the passage of time, the electrification nature of a toner tends to become 
uneven, and electrification nature falls by the passage of time, and it becomes the cause which toner scattering 
and a greasing increase. Furthermore, the additive which separated adheres to the support conveyance member 
and latent-image support of a developer, development failures, such as a filming phenomenon, are caused, and 
sufficient endurance is not acquired. 
[0003] 

As opposed to such a problem, by the patent reference 1, further, the silica which floated is made intermingled in 
the toner with which externally adding of the silica was beforehand carried out to the toner front face, and the 
developer for electrophotography which prevents a fluid fall is indicated. Moreover, by the patent reference 2, 
the developer for electrophotography which prevents a fall fluid by specifying the rate of the amount which laid 
under the front face of a parent particle the constant rate of the silica which is an additive with the toner which 
contains a silica as an additive, the amount adhering to a front face, and the amount which is floating is 
indicated. Moreover, by the patent reference 3, the developer for electrostatic-charge images which enables 
development of low voltage contrast by making the constant rate of non-subtlety particles, such as titanium 
oxide, adhere on a toner particle front face strongly is indicated. 

However, there is a trouble that do not pass in the condition of floating only by having added the silica, without 
performing mixing sufficient in the developer for electrophotography of the patent reference 1 , and it is difficult 
to make the silica of the letter of suspension adhere to homogeneity into a toner, and uniform electrification is 
not acquired, and the silica of these letters of suspension becomes causes, such as development failures, such 
as a filming phenomenon, moreover — the developer for electrophotography of the patent reference 2 — a silica 
— there is a trouble that the image quality stabilized when the amount of electrifications after additive mixing 
became high, and it tended to have changed the amount of electrifications in the passage of time, and a color 
picture was formed since change of toner coating weight is large since the amount of electrifications of a silica 
is large if independent cannot be acquired. Moreover, the developer for electrostatic-charge images of the 
patent reference 3 is inadequate as the fluid improvement in a toner, and a cure of a development failure. 
[0004] 

[Patent reference 1] 
JP,57-93352,A 
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[Patent reference 2] 
JP.7-92727.A 
[Patent reference 3] 
JP,9-218529,A 
[0005] 

[Problem(s) to be Solved by the Invention] 

Then, let it be a technical problem for the technical problem to be excellent in a fluidity, to make this invention in 
view of the above-mentioned trouble, to clean the contamination on latent image support using a toner without 
an image concentration fall, even if it uses it for a long period of time, and to offer the halftone which a white 
omission and a sunspot do not generate on an image, and the cleaning approach that the good solid image of the 
solid section can be obtain. Moreover, even if it excels in a fluidity and uses it for a long period of time, it is 
making into the technical problem to offer the cleaning equipment from which additives, such as a silica which 
adheres to a latent-image support front face firmly using a toner without an image concentration fall, are 
removed. Moreover, let it be a technical problem to offer the cleaning approach that generating of poor cleaning 
can be suppressed by controlling a toner configuration. 
[0006] 

Furthermore, it is making into the technical problem to offer the process cartridge which the life of a photo 
conductor extended by having cleaning equipment from which additives, such as a silica adhering to a latent- 
image support front face, are removed. Moreover, even if it is the case where the diameter toner of a granule by 
the dry grinding method or the wet polymerization method is used, it is making into the technical problem to 
offer the image formation equipment which can obtain the high-definition image which a white omission and a 
sunspot do not generate in the solid section by having cleaning equipment from which additives, such as a silica 
adhering to a latent-image support front face, are removed. 
[0007] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, in the cleaning approach which cleans the toner with 
which invention according to claim 1 is supported on latent-image support by the cleaning blade, the rate of 
isolation of the additive which said toner consists of binding resin and a coloring agent at least, and is added to a 
toner parent particle is 1 - 20%, and said cleaning blade is the cleaning approach cleaned by two of the 1 st and 
2nd cleaning blades. 

In the cleaning approach according to claim 1, said 2nd cleaning blade of invention according to claim 2 is the 
cleaning approach that a degree of hardness is higher than said 1st cleaning blade and that contact pressure is 
large. 

Invention according to claim 3 is set to the cleaning approach according to claim 1 or 2. Said 2nd cleaning blade 
is the cleaning approach containing an abrasives. 

Invention according to claim 4 is set to the cleaning approach according to claim 1 or 2. Said 2nd cleaning blade 

is the cleaning approach containing lubricant. 

[0008] 

In the cleaning approach according to claim 1 to 4, a toner parent grain carries out melting kneading of binding 
resin, a coloring agent, and the release agent at least, invention according to claim 5 is ground by dry type, and 
the volume mean particle diameter of a toner is the cleaning approach in the range of 3-10 micrometers. 
Invention according to claim 6 is the cleaning approach that said toner has the ratio (Dv/Dn) of volume mean 
particle diameter and number mean particle diameter in the range of 1 .05-1 .50, in the cleaning approach 
according to claim 5. 

Invention according to claim 7 is the cleaning approach that average circularity has a toner parent particle in the 

range of 0.90-0.99, in the cleaning approach according to claim 5 or 6. 

[0009] 

in the cleaning approach according to claim 1 to 4 , invention according to claim 8 be a toner to which it be make 
to distribute under existence of a resin particle , and the polyaddition reaction of the toner constituent with 
which a toner parent particle consist of the prepolymer which have the functional group which contain a nitrogen 
atom at least , polyester , a coloring agent , and a release agent be carry out in a drainage system medium , and 
be the cleaning approach which have the volume mean particle diameter of a toner in 3-10-micrometer range . 
In the cleaning approach according to claim 8, as for said toner, invention according to claim 9 has distribution in 
the concentration of a nitrogen atom inside a toner front face and a toner, and its toner front face is the 
cleaning approach that nitrogen concentration is highly distributed from the whole toner. 
As for said toner, invention according to claim 10 contains a toner and an additive, and the electric charge 
control agent of like-pole nature in the cleaning approach according to claim 8 or 9, and this electric charge 
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control agent is the cleaning approach that the weight ratio of the electric charge control agent which exists in a 
toner front face, and the electric charge control agent which exists in the whole toner is distributed by 100- 
1 ,000. 

Invention according to claim 1 1 is the cleaning approach that said toner has the ratio (Dv/Dn) of volume mean 
particle diameter and number mean particle diameter in the range of 1.00-1.40, in the cleaning approach 
according to claim 8 to 10. 

Invention according to claim 12 is the cleaning approach that said toner is a spindle shape-like, in the cleaning 
approach according to claim 8 to 11. 

In the cleaning approach according to claim 8 to 12, said toner is a spindle shape-like, the ratios (r2/r1) of a 
major axis r1 and a minor axis r2 are 0.5-0.8, and invention according to claim 13 is the cleaning approach by 
which the ratio (r3/r2) of thickness r3 and a minor axis r2 is expressed with 0.7-1.0. 

Invention according to claim 14 is the cleaning approach that average circularity has a toner parent particle in 
the range of 0.90-1 .00, in the cleaning approach according to claim 8 to 13. 

Invention according to claim 15 is the cleaning approach which said toner has SF-1 in the range of 120-180 
among average circularity, and has SF-2 in the range of 1 20-1 90 in the cleaning approach according to claim 8 
to 14. 

Invention according to claim 1 6 is the cleaning approach that the additives with which externally adding of said 
toner is carried out to a parent particle are a silica and/or a titania, in the cleaning approach according to claim 
1 to 15. 
[0010] 

In the cleaning equipment which arranges the cleaning member which cleans the toner with which invention 
according to claim 17 is supported on latent-image support, said cleaning equipment is cleaning equipment which 
cleans the toner on latent-image support by one approach of the publications to claim 1 thru/or 1 6. 
In the process cartridge which invention according to claim 18 is supported by one, including at least latent- 
image support and a cleaning means to clean the toner supported on latent-image support, and is formed in 
image formation equipment free [ attachment and detachment on a body ], said process cartridge is a process 
cartridge with which cleaning equipment according to claim 1 7 is arranged. 

The latent-image support in which invention according to claim 1 9 forms a latent image, and an electrification 
means by which it is charged to homogeneity on a latent-image support front face, The exposure means which is 
exposed based on image data on the electrified latent-image support front face, and writes in a latent image, A 
development means to supply and form a toner into a visible image to the latent image formed in the latent- 
image support front face, In image formation equipment equipped with an imprint means to imprint the visible 
image of a latent-image support front face on the recording paper, and a cleaning means to clean the latent- 
image support front face after an imprint said image formation equipment Cleaning equipment is image formation 
equipment which arranges cleaning equipment according to claim 1 7. 
[0011] 

[Embodiment of the Invention] 

Below, the gestalt of operation of this invention is explained based on a drawing. 

Drawing 1 is the schematic diagram showing the configuration of the perimeter of latent-image support equipped 
with the cleaning equipment of this invention. 

As for the perimeter of the photo conductor 1 which is latent-image support, electrification equipment 2, the 
aligner 3 which is not illustrated, a developer 4, imprint equipment 6, an anchorage device 7, and cleaning 
equipment 8 are arranged. 

Organic compounds, such as amorphous metals, such as amorphous silicone which has a photoconductivity, and 
an amorphous selenium, a bis-azo pigment, and a phthalocyanine pigment, can be used for a photo conductor 1. 
When the after treatment after an environment and use is taken into consideration, it is desirable to use the 
photo conductor by the organic compound. 

Electrification equipment 2 may be any of a corona method, a mechanical control by roller, a brush method, and 
a blade method, and shows the electrification equipment 2 of a mechanical control by roller here. Electrification 
equipment 2 is equipped with cleaning-pad 2b contacted in order to clean electrification roller 2a and 
electrification roller 2a, and the power source which is connected to electrification roller 2a and which is not 
illustrated. The high voltage is impressed to electrification roller 2a, a predetermined electrical potential 
difference is impressed between electrification roller 2a and the photo conductors 1 which have curvature, 
corona discharge is generated between photo conductors 1 , and the front face of a photo conductor 1 is 
charged uniformly. 

An aligner 3 changes the picture signal sent from the exteriors, such as data read with the scanner in a reader, 
and PC which is not illustrated, and forms an electrostatic latent image on a photo conductor 1 based on the 
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picture signal which was made to scan laser light 3a by the polygon motor, and was read through the mirror. 
[0012] 

A developer 4 is equipped with the developer support which supports a developer and is supplied to a photo 
conductor 1, a toner supply room, etc. It has the developer support of the shape of a cylinder which set a photo 
conductor 1 and minute spacing and has been arranged, and the developer specification-part material which 
regulates the amount of developers on developer support. Developer support equips the interior of the bell shape 
developer support supported pivotable and developer support with this and the magnet roll fixed to the same 
axle, it adsorbs a developer magnetically, conveys it to the peripheral face of developer support, and has come 
to be able to do it in it. Developer support is conductivity, it consists of nonmagnetic members and the power 
source for impressing development bias is connected. Between developer support and a photo conductor 1 , an 
electrical potential difference is impressed from a power source, and electric field are formed in a development 
field. 

Imprint equipment 6 consists of imprint belt 6a, imprint bias roller 6b, and tension roller 6c. Imprint bias roller 6b 
prepares and constitutes an elastic layer on rodding front faces, such as iron, aluminum, and stainless steel. In 
order to make imprint bias roller 6b stick the recording paper to a photo conductor 1 f a pressure required for a 
photo conductor 1 side is put on it. Effectiveness is acquired by choosing various heat-resistant ingredients as a 
base material, for example, imprint belt 6a can consist of seamless polyimide films. It can consider as the 
configuration which prepares a fluororesin layer in the outside. Moreover, a silicone rubber layer may be prepared 
on a polyimide film if needed, and a fluororesin layer may be prepared on it. Inside imprint belt 6a, the tension 
roller for the drive of imprint belt 6a and firm bridging is formed. 

The anchorage device 7 is equipped with the fixing roller 71 which has the heater which are heating means, such 
as a halogen lamp, and the pressurization roller 72 by which a pressure welding is carried out. A fixing roller 71 
prepares preferably 100-500 micrometers of elastic layers, such as silicone rubber, in a rodding front face at the 
thickness of 400 micrometers, it is the purpose which prevents adhesion by the viscosity of a toner further, and 
the good resin surface of the mold-release characteristic of a fluororesin etc. is formed. A resin surface consists 
of PFA tubes etc. and the thickness has the desirable thickness of about 10-50 micrometers in consideration of 
mechanical degradation, the temperature detection means which is not illustrated is formed in the peripheral 
face of a fixing roller 71, and the heater 74 is controlled to maintain the skin temperature of a fixing roller 71 at 
about 1 law in the range of about 160-200 degrees C. As for the pressurization roller 72, tetrafluoroethylene- 
perfluoroalkyl vinyl ether (PFA) and an offset prevention layer like polytetrafluoroethylene (PTFE) are covered by 
the rodding front face, a fixing roller 71 — the same — a rodding front face — elastic layers, such as silicone 
rubber, — also preparing — good — it may carry out and a heater 73 may be formed. 
[0013] 

Here, cleaning equipment 8 is explained to a detail. Cleaning equipment 8 is equipped with 1st cleaning-blade 8a, 
2nd cleaning-blade 8b, 8d of toner recovery wings, toner recovery coil 8c, and the toner recovery box that is not 
illustrated. 

1st cleaning-blade 8a removes the toner on the photo conductor 1 which remains after an imprint. Elastic 
bodies, such as a fluororubber, silicone rubber, and polyurethane rubber, are used for the quality of the material 
of 1st cleaning-blade 8a. Especially, polyurethane rubber is desirable from abrasion resistance, ozone resistance, 
and a contamination-resistant viewpoint. The degree of hardness (JIS-A) of 1st cleaning-blade 8a has the 
desirable range of 65 - 85 degrees. A degree of hardness becomes [ a cleaning blade's deforming cleaning of a 
toner etc. ] large difficult less than at 65, and if a degree of hardness exceeds 85, a degree of hardness will be 
high and it will become easy to generate the chip at the tip of a blade. Thickness is 0.8-3.0mm and, as for 1 st 
cleaning-blade 8a, it is desirable that it is in the range whose amount of ejection is 3-1 5mm. Moreover, as for a 
contact include angle, it is desirable to become the range of 5 - 25 degrees from the tangent of a contact 
location. When it is easy to generate the poor cleaning of a toner depended for passing through at less than 5 
times and a contact include angle exceeds 25 degrees, blade **** may arise at the time of cleaning. Moreover, 
as for the amount of interlocking to the photo conductor 1 of 1st cleaning-blade 8a, it is desirable that it is in 
the range of 0.2-1 .5mm. In less than 0.2mm, if the area which a cleaning blade and a photo conductor contact is 
small, the poor cleaning which a toner passes through arises and 1 .5mm is exceeded, frictional force with a 
photo conductor will become large, and poor cleaning, such as blade **** and BIBIRI, will arise. 
As for the contact pressure of 1st cleaning-blade 8a, it is desirable that it is in the range of 10 - 60 gf/cm. In 
less than 10 gf/cm, cleaning of a less than 2-micrometer toner is difficult contact pressure, and the toner which 
remains on a photo conductor arises. If 60 gf/cm is exceeded, a cleaning-blade tip will be turned over, or it 
becomes easy to carry out bounding and cleaning nature falls. 
[0014] 

Drawing 2 is the schematic diagram showing the structure of the 2nd cleaning blade used for the cleaning 
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approach which is 1 operation gestalt of this invention. 

2nd cleaning-blade 8b is prepared in the downstream from 1st cleaning-blade 8a to the hand of cut of a photo 
conductor 1, and it mainly removes the affix which adheres on a photo conductor 1, polishing photo conductor 1 
front face. However, the additive and electrification product adhering to photo conductor 1 front face are 
completely unremovable only by 1 st cleaning-blade 8a. If surface hardness, contact pressure, and a rubber 
degree of hardness are enlarged in order to enlarge further the polishing force of 1 st cleaning-blade 8a, blade 
**** and bounding which is vibration of a blade will occur, and poor cleaning will arise. Then, 2nd cleaning-blade 
8b is prepared, and in order to remove the additive on the photo conductor 1 which cannot be removed etc., it 
arranges in the downstream from 1 st cleaning-blade 8a. 

A photo conductor 1 is polished for cleaning-blade itself, and in order to remove the silica which adhered 
strongly on a photo conductor 1, the degree of hardness of 2nd cleaning-blade 8b is made higher than 1st 
cleaning-blade 8a. Although the same thing as the quality of the material of 1st cleaning-blade 8a can be used 
for the quality of the material of 2nd cleaning-blade 8b, it may be the different quality of the material. Now, the 
affix of photo conductor 1 front face which was not able to be removed by 1st cleaning-blade 8a is removed. For 
this reason, a degree of hardness at least has 65 desirable degrees or more. 
[0015] 

Thickness is 0.8-3.0mm and, as for 2nd cleaning-blade 8b, it is desirable that it is in the range whose amount of 
ejection is 3-1 5mm. As for thickness, it is desirable that it is thinner than 1st cleaning-blade 8a. By making it 
thin, contact pressure can be made high. 

Moreover, in order to polish a photo conductor 1 with the toner ****(ed) between a cleaning blade and a photo 
conductor 1, the contact pressure of 2nd cleaning-blade 8b has desirable 10-60 gf/cm. In less than 10 gf/cm, 
contact pressure of abrasiveness is small and cannot remove affixes, such as a silica which has adhered to the 
photo conductor 1 firmly. If 60 gf/cm is exceeded, since it is after becoming easy to delete a cleaning-blade tip, 
and endurance's falling and being cleaned by 1 st cleaning-blade 8a, there will be few toners ****(ed) by 2nd 
cleaning-blade 8b, frictional force will become high too much, and blade **** will occur. 
[0016] 

Moreover, 2nd cleaning-blade 8b may be a blade which consists of two-layer structure of the blade parent layer 
eight b1 and the abrasives particle content layer eight b2, as shown in drawing 2 . The blade parent layer eight 
b1 is constituted by the quality of the material of rubber, resin, a metal, etc. Rubber is used preferably and 
especially polyurethane rubber is desirable in as well as [ the 1st cleaning blade ]. The abrasives particle content 
layer eight b2 makes the rubber shown above distribute an abrasives particle, and is formed. 
As an abrasives particle, oxides, such as carbide, such as calcareous matter, such as silicate, such as nitrides, 
such as silicon nitride, aluminum silicate, a magnesium silicate, a mica, and a calcium silicate, a calcium 
carbonate, and gypsum fibrosum, silicon carbide, boron carbide, tantalum carbide, titanium carbide, aluminium 
carbide, and zirconium carbide, cerium oxide, chromic oxide, titanium oxide, and an aluminum oxide, are 
mentioned. Also in this, cerium oxide excellent in the polishing force is desirable. 2nd cleaning-blade 8b which 
has two-layer structure makes the polishing side which the abrasives particle content layer eight b2 forms 
contact a photo conductor 1, and is installed. 1st cleaning-blade 8a mainly performs the transfer residual toner 
on a photo conductor 1 , and removal of paper powder. As 2nd cleaning-blade 8b shaves off quality of an affix, 
filming matter, etc. on the photo conductor 1 which uses as a principal component the non-subtlety particle 
desorbed from the toner in respect of polishing, it removes them. Moreover, a toner, paper powder, etc. which 
leaked from 1st cleaning-blade 8a are removed to coincidence. 
[001 7] 

Moreover, the lubricant content blade which has the two-layer structure of the blade parent layer eight b1 and 
the lubricant particle content layer eight b2 can be used for 2nd cleaning-blade 8b. the blade parent layer eight 
b1 and the abrasive material particle content layer eight b2 — although each thickness can be set as arbitration, 
it is desirable to make thickness of the lubricant particle content layer eight b2 into 90% or less of the thickness 
of the whole 2nd cleaning-blade 8b 0.5% or more. Since the lubrication effectiveness is not fully acquired as the 
thickness of the lubricant particle content layer eight b2 is less than 0.5%, it is not desirable. Moreover, since 
reinforcement is inferior compared with the blade parent layer eight b1, when the thickness of the lubricant 
particle content layer eight b2 exceeds 90%, 2nd cleaning-blade 8b becomes easy to lack the lubricant particle 
content layer eight b2. 

By making it distribute in a blade rather than carrying out a coat to a blade front face, a lubricant particle can 
separate, and cannot fall but a lubricant particle can maintain uniform lubricant spreading over the passage of 
time. As a lubricant particle, a fatty-acid metal salt, silicone oil, fluororesin, etc. are mentioned, and these can 
mix and use independent or two kinds or more. Especially silicone oil is used preferably. As for the lubricant 
particle distributed by lubricant particle content layer 1 2b, it is desirable that mean particle diameter is 2 
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micrometers or more 30 micrometers or less. Mean particle diameter of a particle is too fine in less than 2 
micrometers, uniform distribution in rubber does not become difficult, or the lubrication effectiveness as a blade 
for lubrication is not fully acquired. Moreover, if mean particle diameter exceeds 30 micrometers, a crack arises 
from a lubricant particle part, or slipping of a photo conductor 1 will become good too much, and cleaning nature 
will get worse. 
[0018] 

Although the contact methods of the 1st and 2nd cleaning blades 8a and 8b may be any of a counter method 
and a trailing method, its counter method is desirable. A counter method can acquire the big cleaning force by 
the comparatively small force. 2nd cleaning-blade 8b may be a trailing method. Drawing_2 is cleaning equipment 8 
of this invention, and is the schematic diagram showing the configuration around [ photo conductor ] the image 
formation equipment equipped with the cleaning equipment 8 which made 2nd cleaning-blade 8b the trailing 
method. Although some cleaning nature of a residual toner will fall if it is made a trailing method as compared 
with a counter method, frictional force with a photo conductor 1 declines, and blade **** decreases. 
[0019] 

moreover, a two component developer [ which changes from a magnetic carrier and a toner to this image 
formation equipment ], magnetism, or nonmagnetic 1 component developer — any are sufficient, and even if the 
toner parent particle used here is based on the back dry grinding method by which melting kneading was carried 
out, you may be any although based on the wet polymerization method in a solvent. 

The toner has at least the toner parent particle and additive which are formed by binding resin and the coloring 
agent. The rate (rate of isolation of a toner) that this additive is separated and isolated from the toner parent 
particle front face is good to be in 1.0 - 20% of range. As an additive added by the toner parent particle, the 
particle of carbide, such as nitrides, such as oxides, such as a silica (Si02), a titania (Ti02), an alumina 
(aluminum 203), and cerium oxide (Ce02), silicon nitride (SiN), a nitriding alumina (AIN), and boron nitride (NB), 
and titanium carbide (TiC), can be used. As an additive, a silica and a titania are desirable and may use these 
together. As an example of a silica, it is the colloidal silica impalpable powder AEROSIL As an example of 
titanias, such as TT600 (product made from Japanese Aerosil), titania CR-EL (Ishihara Sangyo Kaisha, Ltd. 
make) etc. is mentioned. 
[0020] 

When it does not have the additive of a silica or a titania only with toners, such as binding resin, in order a 
fluidity is low, and toner supply is not performed smoothly but for the toner concentration of a developer to fall, 
image concentration may fall, or a toner may serve as development failures, like mixing with the magnetic carrier 
within a developer is not fully performed, but the amount of electrifications is inadequate, and a greasing arises. 
Since particle diameter is fine, these silicas or titanias exist in a toner front face, and so to speak, they can raise 
the fluidity of a toner, and miscibility in an operation like the koro. Moreover, since particle diameter is fine and 
surface area of a silica is large, it has the high amount of electrifications and the amount of electrifications of 
the toner itself can be made high by making a silica etc. exist in a toner front face. Therefore, adjustment of the 
fluidity of a toner and the amount of electrifications can be carried out with the class of a silica or titania, and an 
addition. However, unless this silica etc. is buried in the interior of a toner and exists in a toner front face, it 
does not contribute to the fluidity of a toner, and the amount of electrifications. Moreover, when it exists on a 
toner front face mostly conversely, each other may be opposed and a part of silicas etc. may be isolated from a 
toner front face. When imprinting the toner on a photo conductor especially, only a toner is imprinted and a silica 
etc. may remain. Moreover, the toner which separated and floated within the developer may adhere to a photo 
conductor by the force of electric field. The silica on this photo conductor etc. adheres in a photo conductor 
strongly by a charge being given by electrification equipment, further, by the cleaning blade of cleaning 
equipment, the thrust of an imprint roller, etc., it is pushed in a photo conductor, is buried, on the basis of there, 
binding resin, a release agent, etc. adhere, and grows, and forms a sunspot on a photo conductor. In order that it 
may be electrically charged with electrification equipment for insulation and a charge may not disappear by 
exposure of a laser beam etc., either, with image formation equipments, such as a printer of a positive-positive 
type, this sunspot appears as a sunspot in the white non-image section on an image, in the image formation 
equipment of a negative-positive type like the copying machine of an analog, serves as a white omission by the 
solid image, and appears. It is desirable to make rates of isolation, such as a silica in the toner before being 
mixed with a magnetic carrier, into the fixed range here. If this range is exceeded, the silica which adheres on a 
photo conductor increases, with cleaning equipment, it will become impossible to be unable to remove and 
development failures, such as a sunspot, will arise. 
[0021] 

The amount of Si atom which is each configuration element, and Ti atom is measured with a particle analyzer, 
and the rate of isolation of a silica or a titania can be easily computed in quest of the ratio to the whole. It is a 
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particle analyzer (pt1000: YOKOGAWA ELECTRIC CORP. make), and helium microwave induced plasma (helium- 
MIP) is introduced into a particle, a particle is excited through the process of evaporation and a valence in the 
plasma, it measures one particle at a time by performing the quality of an element using the emission spectrum 
accompanying this excitation, and, specifically, the presentation of one particle, particle size, the number, and 
particle mass are obtained to coincidence. The synchronicity of luminescence of Si atom on the basis of C atom 
and Ti atom is applied to the following formulas, and it asks for the rate of isolation. 
[0022] 

<Measuring condition> 

* The number of C detection in one measurement : 500-1 500 

* Noise cut level : 1.5 or less 

* Sort time amount : 20digits 

* Gas : 03 0.1%, helium gas 

* Analysis wavelength : 
Si atom: 288.1 60nm 

Ti atom: 334.900nm 
C atom: 247.860nm 

* Use channel : 
Si atom: 1 or 2 
Ti atom: 1 or 2 
C atom: 3 or 4 
[0023] 

From these measurement, it asks for the rate of isolation by the following formulas. 

Rate =(number of counts of C atom and Si atom which did not emit light to coincidence)/(number of counts of C 
atom, numbei^of-counts +C atom [ of Si atom which emitted light to coincidence ], and Si atom that did not 
emit light to coincidence) xof isolation 100 of Si atom .... Formula (1) 

The rate of isolation (number of counts of C atom and Ti atom which did not emit light to coincidence) / 
(number of counts of C atom, the number— of-counts +C atom of Ti atom which emitted light to coincidence, and 
Ti atom that did not emit light to coincidence) x100 of Ti atom .... Formula (2) 
[0024] 

If it is good to be in 0.5 - 20% of range and the rate of isolation exceeds 20%, many silicas to a photo conductor 
etc. adhere, and the number of the rate [ of isolation ] in the toner of a silica or a titania of radix points, such as 
a sunspot, increases, and it cannot be removed by two cleaning blades. At less than 0.5%, radix points, such as a 
silica, have few rates of isolation, and since it is removable with one cleaning blade, if it takes that the film of a 
photo conductor is polished into consideration, by two cleaning blades, the life of a photo conductor will become 
short. 

In addition, although the whole quantity of a silica or a titania has various approaches, asking by X-ray 
fluorescence analysis is common. That is, in the toner which added the silica or titania of the specified quantity, 
a calibration curve is created by fluorescent X-ray spectroscopy, and the silica in a toner or the amount of a 
titania is calculated by fluorescent X-ray spectroscopy using this calibration curve. 
[0025] 

Moreover, it is desirable that surface treatment is performed to either a silica or a titania, and hydrophobing is 
carried out with the organic system silane compound at least. With a hydrophilic property, in order that the 
electrification nature by the environment may change a lot, fluctuation of the amount of toner electrifications 
becomes large. For this reason, under highly humid, the force of the amount of electrifications falling and acting 
by electric field at the time of an imprint declines, and it is easy to remain on a photo conductor. Moreover, 
under damp, surface electrical resistance becomes large, insulation becomes high, the amount of electrifications 
becomes large, and repulsion of the additives on the front face of a toner becomes large, and becomes easy to 
separate. 

When using the silica which performed surface treatment with the organic system silane compound, it is 
desirable that the throughput of an organic system silane compound to a silica is less than [ 30wt% ] to a silica. 
Moreover, also when using the titania which performed surface preparation with the organic system silane 
compound, it is desirable that the throughput of an organic system silane compound to a titania is less than 
[ 35wt% ] to a titania. Although most of silicas and titanias generally exist as a primary particle in this, if, as for 
the case of a silica, the throughput of an organic system silane compound exceeds 30wt(s)%, and 35wt% is 
exceeded, in many cases of a titania, the floe which consists of 100 - numbers partly will occur. Such floes 
remain without getting loose at the time of mixing of a toner parent and an additive, and may become the cause 
that sufficient fluidity is no longer acquired. Moreover, electrification becomes uneven and it may become the 
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cause which toner scattering, a greasing, etc. generate. 
[0026] 

As an organic silane compound used for surface treatment, specifically A dimethyl dichloro silane, a trimethyl 
KURORU silane, methyltrichlorosilan, An allyl compound dimethyl dichloro silane, an allyl compound phenyl 
dichloro silane, a benzyl dimethyl KURORU silane, Bromine methyl dimethyl KURORUSHIRAN, alpha-KURORU 
ethyl trichlorosilan, p-KURORU ethyl trichlorosilan, KURORUMECHIRU dimethyl KURORUSHIRAN, KURORU 
methyltrichlorosilan, p-KURORU phenyl trichlorosilan, 3-KURORU propyl trichlorosilan, 3-KURORU 
propyltrimethoxysilane, Vinyltriethoxysilane, vinyl methoxysilane, a vinyl tris (beta-methoxyethoxy) silane, 
Gamma-methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane, A divinyl dichloro silane, a dimethyl vinyl 
KURORU silane, octyl trichlorosilan, Decyltrichlorsilane, nonyl trichlorosilan, trichlorosilan (4^t-propyl phenyl), 
Trichlorosilan, a dipentyl dichloro silane, (4-t-buthylphenyl) A dihexyl dichloro silane, a dioctyl dichloro silane, a 
dinonyl dichloro silane, A JIDESHIRU dichloro silane, a didodecyl dichloro silane, a JIHEKISADE sill dichloro 
silane, An octyl dichloro silane, a dioctyl dichloro silane, (4-t-buthylphenyl) A JIDESE nil dichloro silane, a 
JINONE nil dichloro silane, a G 2-ethylhexyl dichloro silane, G 3, 3-dimethyl pentyl dichloro silane, a trihexyl 
KURORU silane, A trioctyl KURORU silane, a tridecyl KURORU silane, a dioctyl methyl KURORU silane, An octyl 
dimethyl KURORU silane, a diethyl (4-t-propyl phenyl) KURORU silane, Isobutyl trimethoxysilane, methyl 
trimetoxysilane, octyl trimethoxysilane, A trimethoxy (3, 3, and 3-trifluoro propyl) silane, hexamethyldisilazane, 
hexa ethyl disilazane, diethyl tetra-chill disilazane, hexa phenyl disilazane, hexa tolyl disilazane, etc. are 
mentioned. In addition, various polysiloxanes, an organic system titanium compound, and an organic system 
aluminium compound are also usable. 

as the silica by which surface treatment was carried out — a concrete target — HDK H 2000 and HDK H 
2000/4 and HDK H 2050 — there are EP, HVK21 (above Hoechst A.G. make), and R972, R974, RX200, RY200, 
R202, R805, R812 (above product made from Japanese Aerosil) and TS720 (Cabot Corp. make). 
[0027] 

Moreover, as a titania by which surface preparation was carried out, the crystalline thing and the crystalline thing 
of non-crystallinity of an anatase mold or a rutile mold can be used, and, specifically, there are MT150AI, 
MT150AFM (above TAYCA CORP. make), STT-30A, STT-30 A-FS (Titan Kogyo K.K. make), etc. as T-805 
(product made from Japanese Aerosil), or a rutile mold. 

As for a silica, it is desirable that the point of fluid grant to the first [ an average of ] particle diameter is 0.03 
micrometers or less. If the first [ an average of ] particle diameter is larger than 0.03 micrometers, toner 
electrification will become uneven according to a fluid defect, and it will become easy to generate toner 
scattering and a greasing. Moreover, as for a titania, it is desirable that the first [ an average of ] particle 
diameter is 0.2 micrometers or less. It becomes uneven toner charging the first [ an average of ] particle 
diameter used together and used according to a fluid defect like [ although a certain amount of fluidity is 
acquired by the silica 0.03 micrometers or less, when a titania with the first / an average of / larger particle 
diameter than 0.2 micrometers is still used ] the case where a silica with the first [ an average of ] large particle 
diameter is used, and it becomes easy to generate toner scattering and a greasing. 
[0028] 

And as for the ratio of the addition of a silica and a titania, it is desirable that it is 10:1 - 1:10. There is an 
inclination for the amount of electrifications to rise by long-term use when there are few additions of the 
amount of titanias than 1/11 of the additions of a silica, and thereby, the fall of image concentration, and in using 
with a magnetic carrier as a binary system toner, it becomes easy to generate carrier adhesion on an image. 
Moreover, when there are few additions of a silica than 1/11 of the additions of a titania, a satisfactory fluidity is 
not necessarily acquired, and since the amount fall of electrifications at the time of a path is large even when 
the amount of initial electrifications is high, it becomes easy to generate toner scattering. The total amount of 
the addition of a silica and a titania is 0.2 - 3.0wt% to a toner parent particle. A satisfactory fluidity will be hard 
to be acquired if there are few total amounts of an addition than 0.2wt(s)%. 3. If 0wt% is exceeded, an additive will 
tend to be isolated from a toner. In using with a magnetic carrier as a binary system toner especially, the titania 
which separated tends to pollute a carrier front face, own electrification grant ability of a carrier is reduced, and 
it is not desirable, and this titania that separated tends to fly on a photo conductor front face at the time of 
development, and tends to cause poor cleaning. Furthermore, if many titanias contain when using as a color 
toner, it can smell to the projection image of OHP, ** will arise, and a clear image will not be obtained. 
[0029] 

Here, the toners used are melting and a dry type toner which kneads and is ground in air about binding resin, a 
coloring agent, and a release agent at least. 

Hereafter, the concrete ingredient and the manufacture approach of a toner of this invention are explained. As 
binding resin, vinyl resin, polyester resin, or polyol resin is used preferably, for example. As vinyl resin, styrene, 
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such as polystyrene, Pori P-chloro styrene, and polyvinyl toluene, and the single polymer:styrene-p-chloro 
styrene copolymer of the substitution product, A styrene-propylene copolymer, a styrene-vinyltoluene 
copolymer, A styrene-vinyl naphthalene copolymer, a styrene-methyl-acrylate copolymer, A styrene-ethyl- 
acrylate copolymer, a styrene-butyl acrylate copolymer, A styrene-acrylic-acid octyl copolymer, a styrene- 
methyl-methacrylate copolymer, A styrene-ethyl methacrylate copolymer, a styrene-methacrylic-acid butyl 
copolymer, A styrene-alpha-chloro methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A 
styrene-vinyl methyl ether copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone 
copolymer, a styrene-butadiene copolymer, A styrene-isoprene copolymer, a styrene-acrylonitrile-indene 
copolymer, Styrene system copolymers, such as a styrene-maleic-acid copolymer and a styrene-maleate 
copolymer: There are polymethylmethacrylate, poly butyl methacrylate, a polyvinyl chloride, polyvinyl acetate, 
etc. 
[0030] 

It may consist of a dibasic-acid salt as indicated to be divalent alcohol as shown in the following A groups as 
polyester resin to B group, and the alcohol or the carboxylic acid of 8 or more **s as further shown in C group 
may be added as the third component. 

As an A group, specifically Ethylene glycol, triethylene glycol, 1, 2-propylene glycol, 1, 3-propylene glycol, 1,4- 
butanediol, Neopentyl glycol, 1, 4-butene diol, 1, a 4-bis(hydroxymethyl) cyclohexane, Bisphenol A, hydrogenation 
bisphenol A, polyoxyethylene-ized bisphenol A, Polyoxypropylene (2 2) -2, a 2*-bis(4-hydroxyphenyl) propane, 
Polyoxypropylene (3 3) -2, a 2-bis(4-hydroxyphenyl) propane, A polyoxyethylene (2 0) -2, a 2-bis(4- 
hydroxyphenyl) propane, polyoxypropylene (2 0) -2, a 2 ? -bis(4-hydroxyphenyl) propane, etc. are mentioned. 
Specifically, the ester of a maleic acid, boletic acid, a mesa KONIN acid, a citraconic acid, an itaconic acid, 
glutaconic acid, a FUTARU acid, isophthalic acid, terephthalic acid, cyclohexane dicarboxylic acid, a succinic 
acid, an adipic acid, sebacic acid, a malonic acid, the Reno Laing acids, these acid anhydrides, or lower alcohol 
etc. is mentioned as a B group. 

As a C group, the carboxylic acid more than trivalent [ of the alcohol more than trivalent / of a glycerol, 
trimethylol propane pentaerythritol, etc. / trimellitic acid, pyromellitic acid, etc. ] etc. mentions, and, specifically, 
it is ****. 

Moreover, there is a thing which comes to react as polyol resin in an epoxy resin, the alkylene oxide addition 
product of dihydric phenol or the glycidyl ether and epoxy group, and the compound which has active hydrogen 
which reacts in [ one ] a molecule, and an epoxy resin and the compound which has active hydrogen which 
reacts in [ two or more ] a molecule. 

In addition, resin, such as an epoxy resin, polyamide resin, urethane resin, phenol resin, butyral resin, rosin, 

denaturation rosin, and terpene resin, can also be mixed and used if needed. 

[0031] 

Moreover, a well-known coloring agent can be used as a coloring agent in a toner. As an example of a yellow 
coloring agent, it is C.I.Pigment. Yellow 1 (Symuler Fast Yellow GH, Dainippon Ink make), C. I.Pigment Yellow 3 
(Symuler Fast Yellow 10GH, Dainippon Ink make), C. — I.Pigment Yellow12 (Symuler Fast Yellow GF and the 
Dainippon Ink make — ) Yellow 152, the Arimoto chemistry company make, the pigment yellow GRT, San-yo 
coloring matter company make, SUMIKA print yellow ST-O, the Sumitomo Chemical Co., Ltd. make, benzidine 
yellow 1316, the Noma chemistry company make, Made in [ Toyo Ink ] the Seika fast yellow 2300, great Nissei- 
ized company make, and RIO Nor Rui Heroux GRT, C. I.Pigment Yellow 13 (Symuler Fast Yellow GRF, Dainippon 
Ink make), C. I.Pigment Yellow 14 (Symuler Fast Yellow 5GR, Dainippon Ink make), C. I.Pigment Yellow 17 (made 
in [ Toyo Ink ] Symuler Fast Yellow 8GR, the Dainippon Ink make, and RIO Nor Rui Heroux FGNT) etc. is 
mentioned. 

As an example of a Magenta coloring agent, it is C.I.Pigment. Red 5 (Symuler Fast Carmine FB, Dainippon Ink 
make), C. I.Pigment Red 1 8 (Sanyo Toluidine Maroon Medium, San-yo coloring matter company make), C. 
I.Pigment Red, 21 (Sanyo Fast Red GR, San-yo coloring matter company make), C. I.Pigment Red 22 (Symuler 
Fast Brill ScarletBG, Dainippon Ink make), C. I.Pigment Red 57 (Symuler Brill Carmine LB, Dainippon Ink make), 
C. I.Pigment Red81 (Symulex Rhodamine Y Toner F, Dainippon Ink make), C. I.Pigment Red 112 (Symuler Fast 
Red FGR, Dainippon Ink make), C. I.PigmentRed 114 (Symuler Fast CarmineBS, Dainippon Ink make), C. I.Pigment 
Red 122 (Fastogen Super Magenta RE02, Dainippon Ink make) etc. is mentioned. 

as the example of a cyanogen coloring agent — C.I.Pigment 1 5 (Fastogen Blue GS and the Dainippon Ink make - 
-) Blue ChromofineSR, great NisseHzed company make, C.I.Pigment Blue 16 (Sumitone Cyanine Blue LG, 
Sumitomo Chemical Co., Ltd. make), C. — I.Pigment 1 5:3 (Cyanine Blue GGK and the product made from 
Japanese BIGUMENTO — ) Blue The RIONORU blue FG7351, the Toyo Ink make, C.I.Pigment Green 7 
(Phthalogcyanine Green Tokyo Printing Ink Mfg. Co., Ltd. make), C. I.Pigment Green 36 (CyanineGreen ZYL, Toyo 
Ink make) etc. is mentioned. 
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As an example of a black coloring agent, carbon black, spirit black, ANIWAN black (C. I.Pigment Black 1), etc. are 
mentioned. 

As an amount of a coloring agent, 0.1 - 15 weight section is desirable to the binding resin 100 weight section, 
and 0.15-9 weight section is especially desirable. In the toner for electrophotography of this invention, other 
ingredients, such as an electrification control agent and a release agent, can be added if needed. 
[0032] 

Moreover, a toner parent can be made to be able to blend and carry out internal [ of the electric charge control 
agent ] to a toner, or it mixes with a toner parent, externally adding can be carried out, and it can use. It is 
possible for the optimal loading dose control according to a development system to have been attained, 
especially for the balance of particle size distribution and a loading dose to have been further stabilized in this 
invention by the electric charge control agent. As an amount of an electric charge control agent, the 0.1 - 1.0 
weight section is desirable to the binding resin 100 weight section, and 0.2 - 7 weight section is especially 
desirable. 

independent [ in Nigrosine and quarternary ammonium salt, an imidazole metal complex, or salts ] as what 
controls a toner to forward electric charge nature — or two or more kinds can be combined and it can use. 
Moreover, a salicylic-acid metal complex, salts, organic boron salts, a calyx allene system compound, etc. are 
used as what controls a toner to negative electric charge nature. 
[0033] 

Moreover, it is desirable to also make the following waxes contain in a toner from the point which raises the 
mold-release characteristic of the toner from the fixing member at the time of fixing, and raises fixable [ of a 
toner ]. Paraffin wax and its derivative, a montan wax and its derivative, a micro crystallin wax and its derivative, 
the Fischer Tropsch wax and its derivative, a polyolefine wax and its derivative, carnauba wax, its derivative, etc. 
are mentioned, and, specifically, oxide, a block copolymerization object with a vinyl system monomer, and a graft 
denaturation object are included in a derivative. These are chosen by binding resin and the quality of fixing roller 
facing. As for the melting point of these release agents, it is desirable that it is 65-90 degrees C. In being lower 
than this range, it becomes easy to generate the blocking at the time of preservation of a toner, and in being 
higher than this range, it becomes easy to generate offset in the field where fixing roller temperature is low. 
Furthermore, alcohol, a fatty acid, an acid amide, ester, a ketone, hardening castor oil and its derivative, a 
vegetable system wax, an animal system wax, a mineral system wax, a PETORO lactam, etc. can be used. 
[0034] 

Moreover, a toner can also be made to contain the further aforementioned silica and other additives other than a 
titania. As such an additive, for example MgO, CuO, ZnO, Sn02, Fe203, BaO, CaO, K20 (Ti02), aluminum203 
and 2Si02, CaC03, MgC03, BaS04, MgS04 and MoS2, carbon black, polymer impalpable powder, such as non- 
subtlety powder, such as graphite, graphite, etc. fluoride, polystyrene, a polycarbonate, polymethylmethacrylate, 
and polyvinylidene fluoride, etc. mentions — having — these one sort or two sorts or more — as it is — or 
surface treatment can be carried out and it can use. 
[0035] 

As an example of an approach which manufactures the toner parent particle of this invention First, after fully 
mixing a pigment or a color, a release agent, other electric charge control agents, etc. as binding resin and a 
coloring agent with the mixer like a Henschel mixer, 2 rolls of a batch type, the biaxial extruder of a Banbury 
mixer or continuous system, For example, a KTK mold [ by Kobe Steel, Ltd. ] biaxial extruder, a TEM mold [ by 
Toshiba Machine Co., Ltd. ] biaxial extruder, The biaxial extruder made from KCK, a PCM mold [ by Ikegai Corp. ] 
biaxial extruder, and a KEX mold [ by Kurimoto, Ltd. ] biaxial extruder, A component is well kneaded using heat 
kneading machines, such as 1 shaft kneading machine of continuous system, for example, the KO kneader made 
from BUSSU etc. Coarse grinding is carried out after cooling using a hammer mill etc., and it pulverizes with the 
pulverizer and mechanical grinder using a jet stream further, it classifies in a predetermined grain size with the 
classifier using a revolution air current, or the classifier using the Coanda effect, and considers as a toner parent 
particle. Subsequently, a toner parent particle and an additive are enough mixed with the mixer like a Henschel 
mixer, the screen of 250 or more meshes is passed if needed, a big and rough grain is carried out, floe is 
removed, and a toner is manufactured. 
[0036] 

The rate of isolation of Si atom of a toner or Ti atom is performed by adjusting the configuration of an impeller, a 
rotational frequency, mixing time, etc. at the time of churning of a toner parent particle and an additive. Although 
a Henschel mixer (made in Mitsui Miike), a mechano fusion system (the Hosokawa micron company make), a 
mechano mill (Okada elaborate company make), etc. can specifically be mentioned, using a high-speed mixer as 
churning equipment, it is not limited to these. When there are many aggregates and the big and rough particle is 
contained in the additive at the time of mixing, and when there are many amounts of additives which are **** 
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(ing), by using the screen of an opening hundreds of micrometers or less after mixing, or performing a 
classification, the big and rough particle of an aggregate or an additive can be removed, and the rate of isolation 
of Si atom or Ti atom can be adjusted. 
[0037] 

As for the particle size of a toner, it is desirable that it is in the range of 3-10 micrometers with volume mean 
particle diameter. In the case of the diameter of a granule, even if it adds an additive, it becomes the cause of a 
greasing at the time of development, or a fluidity is worsened, and supply of a toner and cleaning nature are 
prevented from this to it. Moreover, in order to obtain fixed development nature, the amount of an additive 
increases, curvature becomes large, an additive further becomes easy to separate, and the rate of isolation of an 
additive exceeds 20% more often. In the case of the diameter of a large drop, Chile in an image, aggravation of 
definition, etc. pose a problem from this. Moreover, since a fluidity will become good if it becomes a diameter of 
a large drop and the addition of an additive decreases, generating of a sunspot decreases. 
[0038] 

As for the ratio (Dv/Dn) of the number mean particle diameter of a toner, and volume mean particle diameter, it 
is desirable that it is 1.05-1.50. This is especially important when using for the developer which forms a toner 
thin layer on a toner conveyance member by using this toner as an one component system toner. In a developer, 
in order to give uniform electrification to a toner, it is necessary to make thin thickness of the toner of a toner 
conveyance member front face as much as possible. Here, particle-size selection takes place to the toner with 
which it is supplied to a toner conveyance member when Dv/Dn is bigger than 1.50, and the particle diameter of 
the toner which appears in a conveyance member compared with the toner supplied to the development hopper 
becomes small sharply. Since it is consumed more from the toner of the diameter of a granule as development is 
furthermore repeated, the particle size of the toner which appears to up to a conveyance member into Popper 
gradually tends to rise. Therefore, it passes with the first stage, in the time, the electrification nature of a toner 
differs, a greasing, BOSOTSUKI, etc. come to occur on an image after a continuation copy, and in being 
especially a color toner, fluctuation of a color tone tends to take place. 

When volume mean particle diameter / number mean particle diameter is smaller than 1 .05, it becomes 
manufacture top difficulty. Even when it classifies with a classifier, it is difficult to choose and classify the toner 
of a fixed particle size completely. Moreover, since the cost of production will become large if a classification is 
performed severely, it is not practical at 1 .05 or less. 

The particle size of a toner was made equivalent to the particle size of the toner to measure using a Coulter 
counter multi-sizer (coal tar company make), and the aperture whose magnitude of the hole for measurement is 
50,100 micrometers was chosen and used for it, and it performed it by measuring the average of the particle size 
of 50,000 particles. 
[0039] 

Moreover, the average circularity of a toner is good to become the range of 0.90-0.99. The toner manufactured 
by dry grinding carries out conglobation processing thermally or mechanically. Thermally, conglobation processing 
can be performed by spraying a toner parent particle on an atomizer etc. with a heat style. Moreover, 
conglobation processing can be carried out by supplying and stirring with mixed media, such as glass with light 
specific gravity, to mixers, such as a ball mill, mechanically. However, in thermal conglobation processing, since it 
condenses and fines are generated in a toner parent particle with a large particle size, or mechanical 
conglobation processing, a classification process for the second time is needed. 

When the average circularity of a toner is as low as less than 0.90, the image of high definition without the 
satisfied imprint nature or Chile is hard to be obtained. If average circularity exceeds 0.99, the amount which 
much time amount is needed for conglobation processing, and is discarded by the classification increases, and 
productivity becomes low and is not practical. 

The circularity of a toner is the value which detected the particle optically and **(ed) by the boundary length of 
a considerable circle with an equal projected area. 0.1-0.5mL is specifically added for a surfactant as a 
dispersant using a flow type particle image analysis apparatus (FPIA-2100: TOA Medical Electronics Co., Ltd. 
make) into the water 100 from which the impure solid was beforehand removed in the container - 150mL, and 
about 0.1-9.5g is further added for measurement documentation. An ultrasonic distribution machine performs 
distributed processing for the suspension which distributed data for about 1 - 3 minutes, dispersion-liquid 
concentration is set to 3,000-10,000 piece [/micro ] L, and the configuration of a toner and distribution are 
measured. 
[0040] 

In addition, when using a toner as a two component developer, the magnetic material used for a carrier is a 
ferrite containing divalent metals, such as iron, magnetite, and Mn, Zn, Cu, and its volume mean particle diameter 
of 20-100 micrometers is desirable. If it is easy to produce carrier adhesion in a photo conductor 1 at the time 
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of development and mean particle diameter exceeds 100 micrometers in less than 20 micrometers, miscibility 
with a toner will be low, the amount of electrifications of a toner will be inadequate, and it will be easy to 
produce poor electrification at the time of continuous duty. Although Cu ferrite of saturation magnetization 
containing Zn is highly desirable as a magnetic material, in accordance with the process of image formation 
equipment, it can choose suitably. Especially as resin which covers a magnetic carrier, although not limited, there 
are silicone resin, styrene-acrylic resin, fluorine-containing resin, define resin, etc., for example. After having 
dissolved coating resin into the solvent, carrying out a spray into the fluid bed, and coating on a core and making 
a resin particle adhere to a nuclear particle electrostatic, thermofusion of the manufacture approach may be 
carried out, and it may be covered. The thickness of the resin covered has 0.05-1 0-micrometer preferably good 
0.3-4 micrometers. 
[0041] 

Moreover, the toner of this invention distributes the toner constituent with which a toner parent particle 
consists of the prepolymer which has the functional group which contains a nitrogen atom at least, polyester, a 
coloring agent, and a release agent under existence of a resin particle in a drainage system medium, and may 
carry out a polyaddition reaction. A toner uses as a principal component a coloring agent and the polyester 
which contains N (nitrogen) atom at least, is a toner which comes to carry out externally adding of the silica 
particle at least, and uses a toner with a toner front face harder than the interior of a toner for the toner parent 
particle which comes to contain an electric charge control agent. 
[0042] 

Below, binding resin and the manufacture approach are explained as a component of the toner used for the 
image formation equipment of this invention. The ingredient mentioned above can be used for other components. 

Polyester is obtained by the polycondensation reaction of a polyhydric-alcohol compound and a multiple-valued 
carboxylic-acid compound. As a polyhydric-alcohol compound (PO), dihydric alcohol (DIO) and the polyhydric 
alcohol more than trivalent (TO) are mentioned, and mixture with (TO) or (DIO), independence (DIO), and little is 
desirable, as dihydric alcohol (DIO) — alkylene glycol (ethylene glycol — ) 1, 2-propylene glycol, 1, 3-propylene 
glycol, 1 ,4-butanediol, ; alkylene ether glycols (a diethylene glycol — ), such as 1,6-hexanediol Triethylene glycol, 
dipropylene glycol, a polyethylene glycol, ; alicyclic diols (1 and 4-cyclohexane dimethanol — ), such as a 
polypropylene glycol and a polytetramethylene ether glycol ; bisphenols (bisphenol A — ), such as hydrogenation 
bisphenol A the alkylene oxide (ethyleneoxide — ) of the; above-mentioned alicyclic diol, such as Bisphenol F and 
Bisphenol S Addition products, such as propylene oxide and butylene oxide; the alkylene oxide (ethyleneoxide, 
propylene oxide, butylene oxide, etc.) addition product of the above-mentioned bisphenols etc. is mentioned. A 
thing desirable [ among these ] is the alkylene oxide addition product of the alkylene glycol of carbon numbers 
2-12, and bisphenols, and especially a desirable thing is concomitant use with the alkylene oxide addition product 
of bisphenols, and this and the alkylene glycol of carbon numbers 2-1 2. As polyhydric alcohol more than trivalent 
(TO), the alkylene oxide addition product of the polyphenol more than phenols (tris phenol PA, phenol novolak, 
cresol novolak, etc.); above-mentioned trivalent [ more than 3 - 8 ** or multiple-valued fatty alcohol (glycerol, 
trimethylolethane, trimethylol propane, pentaerythritol, sorbitol, etc.); trivalent / beyond it ] etc. is mentioned. 
[0043] 

As a multiple-valued carboxylic acid (PC), a divalent carboxylic acid (DIC) and the multiple-valued carboxylic 
acid more than trivalent (TC) are mentioned, and mixture with (TC) and (DIC), independence (DIC), and little is 
desirable. As a divalent carboxylic acid (DIC), alkylene dicarboxylic acid (succinic-acid, adipic-acid, sebacic acid, 
etc.); ARUKENI range carboxylic-acids (maleic-acid, boletic acid, etc.); aromatic series dicarboxylic acid (a 
phthalic acid, isophthalic acid, a terephthalic acid, naphthalene dicarboxylic acid, etc.) etc. is mentioned. Things 
desirable [ among these ] are the ARUKENI range carboxylic acid of carbon numbers 4-20, and aromatic series 
dicarboxylic acid of carbon numbers 8-20. As a multiple-valued carboxylic acid more than trivalent (TC), the 
aromatic series multiple-valued carboxylic acids (trimellitic acid, pyromellitic acid, etc.) of carbon numbers 9-20 
etc. are mentioned. In addition, you may make it react with polyhydric alcohol (PO), using the above-mentioned 
acid anhydride or the low-grade alkyl ester of a thing (methyl ester, ethyl ester, isopropyl ester, etc.) as a 
multiple-valued carboxylic acid (PC). 
[0044] 

the ratio of polyhydric alcohol (PO) and a multiple-valued carboxylic acid (PC) — as equivalent ratio [OH]/ 
[COOH] of a hydroxyl group [OH] and a carboxyl group [COOH] — usually — 2/1 - 1/1 — desirable — 1.5/1 
- 1/1 — it is 1.3 / 1 - 1.02/1 still more preferably. 

The polycondensation reaction of polyhydric alcohol (PO) and a multiple-valued carboxylic acid (PC) distills off 
the water generated while heating tetrabutoxy titanate, Djibouti rutin oxide, etc. at 1 50-280 degrees C under 
existence of a well-known esterifi cation catalyst and considering them as reduced pressure as occasion 
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demands, and obtains the polyester which has a hydroxyl group, the hydroxyl value of polyester is five or more - 

- desirable — the acid number of polyester — usually — 1-30 — it is 5-20 preferably. It is easy to become 
negative triboelectric charging by giving the acid number, and further, at the time of fixing to the recording paper, 
the compatibility of the recording paper and a toner is good and low-temperature fixable one improves. However, 
when the acid number exceeds 30, there is an aggravation inclination to the stability of electrification, especially 
an environmental variation. 

[0045] 

In polyester, the polyester of urea denaturation contains preferably at everything but the native polyester 
obtained at the above-mentioned polycondensation reaction. The polyester of urea denaturation makes the 
carboxyl group, hydroxyl group, etc. and multiple-valued isocyanate compound (PIC) of an end of polyester which 
are obtained at the above-mentioned polycondensation reaction react, obtains the polyester prepolymer (A) 
which has an isocyanate radical, and a chain is elongated by the polyaddition reaction of this and amines and it is 
obtained. The prepolymer which has a functional group containing a nitrogen atom by this can be obtained. 
As a multiple-valued isocyanate compound (PIC) aliphatic series multiple-valued isocyanate (tetramethylene di- 
isocyanate and hexamethylene dHsocyanate — ) ; alicyclic poly isocyanates (isophorone diisocyanate — ), such 
as 2 and 6-JIISOSHIANATOMECHIRUKAPUROETO ; aromatic series diisocyanate (tolylene diisocyanate — ), 
such as cyclo hexylmethane diisocyanate ; aroma aliphatic series diisocyanate [, such as diphenylmethane 
diisocyanate, ] (alpha, alpha, alpha 1 , alpha'-tetramethyl xylylene diisocyanate, etc.); — isocyanurate; — said poly 
isocyanate — a phenol derivative — Thing; blocked by the oxime, the caprolactam, etc. and these two or more 
sorts of concomitant use are mentioned. 
[0046] 

as equivalent ratio [NCO]/[OH] of the hydroxyl group [OH] of the polyester with which the ratio of a multiple- 
valued isocyanate compound (PIC) has an isocyanate radical [NCO] and a hydroxyl group — usually — 5 / 1 - 
1/1 — desirable — 4 / 1 - 1.2/1 — it is 2.5 / 1 - 1.5/1 still more preferably. If [NCO]/[OH] exceeds 5, low- 
temperature fixable one will get worse. When the mole ratio of [NCO] uses urea denaturation polyester less than 
by one, the urea content in the ester becomes low, and hot-proof offset nature gets worse. 

the content of the multiple-valued isocyanate compound (PIC) constituent in the polyester prepolymer (A) which 
has an isocyanate radical — usually — 0.5 - 40wt% — desirable — 1 - 30wt% — it is 2 - 20wt% still more 
preferably. 0. Less than [ 5wt% ], while hot-proof offset nature gets worse, it becomes disadvantageous in 
respect of coexistence heat-resistant shelf life and low-temperature fixable. Moreover, if 40wt% is exceeded, 
low-temperature fixable one will get worse. 

The number of an average of 1.5-3 isocyanate radicals contained in per molecule in the polyester prepolymer (A) 
which has an isocyanate radical is usually [ one or more ] an average of 1.8-2.5 still more preferably preferably. 
Less than in one per molecule, the molecular weight of urea denaturation polyester becomes low, and hot-proof 
offset nature gets worse. 
[0047] 

Next, as a polyester prepolymer (A) and amines (B) made to react, what blocked a divalent amine compound 
(B1), the multiple-valued amine compound more than trivalent (B-2), amino alcohol (B3), an amino mercaptan 
(B4), amino acid (B5), and the amino group of B1 - B5 (B6) is mentioned. 

As a divalent amine compound (B1), aromatic series diamine (phenylenediamine, diethyl toluene diamine, 4, and 
4-diamino diphenylmethane etc.); alicyclic diamine (4, 4-diamino -3, 3-dimethyl dicyclohexyl methane, diamine 
cyclohexane, isophorone diamine, etc.);, aliphatic series diamines (ethylenediamine, a tetramethylenediamine, 
hexamethylenediamine, etc.), etc. are mentioned. Diethylenetriamine, triethylenetetramine, etc. are mentioned as 
a multiple-valued amine compound more than trivalent (B-2). Ethanolamine, hydroxy ethylaniline, etc. are 
mentioned as amino alcohol (B3). An aminoethyl mercaptan, an aminopropyl mercaptan, etc. are mentioned as an 
amino mercaptan (B4). Aminopropionic acid, aminocaproic acid, etc. are mentioned as amino acid (B5). As what 
blocked the amino group of B1 - B5 (B6), a ketimine compound, an oxazolidine compound, etc. which are 
obtained from said amines and ketones of B1 - B5 (an acetone, a methyl ethyl ketone, methyl isobutyl ketone, 
etc.) are mentioned. A desirable thing is the mixture of B1 and B1, and little B-2 among these amines (B). 
[0048] 

as equivalent ratio [NCO]/[NHx] of the isocyanate radical [NCO] in the polyester prepolymer (A) in which the 
ratio of amines (B) has an isocyanate radical, and the amino group [NHx] in amines (B) — usually — 1 / 2 - 2/1 

— desirable — 1.5 / 1 - 1/1.5 — it is 1.2 / 1 - 1/1.2 still more preferably. [NCO]/[NHx] exceeds 2, or the 
molecular weight of urea denaturation polyester becomes low less than by 1/2, and hot-proof offset nature gets 
worse. 

Moreover, in urea denaturation polyester, the urethane bond may be contained with urea association. The mole 
ratios of an urea joint content and a urethane bond content are usually 100 / 0 - 10/90, and are 60 / 40 - 
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30/70 preferably [ it is desirable and ] to 80 / 20 - 20/80, and a pan. Hot-proof offset nature gets worse [ the 

mole ratio of urea association ] at less than 10%. 

[0049] 

Urea denaturation polyester is manufactured by an one-shot process etc. The water generated while 
tetrabutoxy titanate, Djibouti rutin oxide, etc. are heated at 1 50-280 degrees C under existence of a well-known 
esterification catalyst and consider polyhydric alcohol (PO) and a multiple-valued carboxylic acid (PC) as 
reduced pressure as occasion demands is distilled off, and the polyester which has a hydroxyl group is obtained. 
Subsequently, multiple-valued isocyanate (PIC) is made to react to this at 40-140 degrees C, and the polyester 
prepolymer (A) which has an isocyanate radical is obtained. Amines (B) are made to react to this polyester 
prepolymer (A) at 0-140 degrees C furthermore, and urea denaturation polyester is obtained. 
In case isocyanate (PIC) is made to react, and in case a polyester prepolymer (A) and amines (B) are made to 
react, a solvent can also be used as occasion demands. As an usable solvent, an inactive thing is mentioned to 
isocyanates (PIC), such as aromatic series solvents (toluene, xylene, etc.); ketones (acetone, methyl-ethyl- 
ketone, methyl isobutyl ketone, etc.); ester (ethyl acetate etc.); amides (dimethylformamide, dimethylacetamide, 
etc.) and ether (tetrahydrofuran etc.). 

Moreover, the molecular weight of the urea denaturation polyester obtained using an expanding halt agent as 
occasion demands can be adjusted to the expanding reaction of a polyester prepolymer (A) and amines (B). As 
an expanding halt agent, monoamines (diethylamine, dibutyl amine, a butylamine, lauryl amine, etc.), the thing 
(ketimine compound) which blocked them are mentioned. 
[0050] 

The weight average molecular weight of urea denaturation polyester is usually 30,000-1,000,000 preferably [ it is 
desirable and ] to 20,000-10,000,000, and a pan 10,000 or more. Hot-proof offset nature gets worse less than by 
10,000. The number average molecular weight of urea denaturation polyester etc. is good at the number average 
molecular weight which is easy to obtain although it is not limited especially when using previous native 
polyester, and considered as said weight average molecular weight, the case where urea denaturation polyester 
is used independently — the number average molecular weight — usually — 2,000-15,000 — desirable — 
2,000-10,000 — it is 2,000-8,000 still more preferably. If 15,000 is exceeded, the glossiness at the time of using 
for low-temperature fixable one and full color equipment will get worse. 
[0051] 

Since the glossiness at the time of using for low-temperature fixable one and full color image formation 
equipment improves by using together native polyester and urea denaturation polyester, it is [ independently / 
using urea denaturation polyester rather than ] desirable. In addition, native polyester may also contain the 
polyester which denaturalized by chemical bonds other than urea association. 

As for native polyester and urea denaturation polyester, it is desirable that at least the part is dissolving in 
respect of low-temperature fixable one and hot-proof offset nature. Therefore, it is desirable that native 
polyester and urea denaturation polyester are similar presentations. 

moreover, the weight ratio of native polyester and urea denaturation polyester — usually — 20 / 80 - 95/5 — 
desirable — 70 / 30 - 95/5 — further — desirable — 75 / 25 - 95/5 — it is 80 / 20 - 93/7 especially 
preferably. At less than 5%, the weight ratio of urea denaturation polyester becomes disadvantageous in respect 
of coexistence heat-resistant shelf life and low-temperature fixable, while hot-proof offset nature gets worse. 
45-65 degrees C (Tg) of glass transition points of the binder resin containing native polyester and urea 
denaturation polyester are usually 45-60 degrees C preferably. At less than 45 degrees C, the thermal 
resistance of a toner gets worse, and if it exceeds 65 degrees C, low-temperature fixable one will become 
inadequate. 

Moreover, as compared with a well-known polyester system toner, since urea denaturation polyester tends to 
exist in the front face of the toner parent particle obtained, even if a glass transition point is low, heat-resistant 
shelf life shows a good inclination. 
[0052] 

Next, the manufacture approach of the toner by the wet polymerization method in a solvent is explained. Here, 
although the desirable manufacture approach is shown, it is not restricted to this. 

1) Distribute the polyester prepolymer and release agent which have a coloring agent, native polyester, and an 
isocyanate radical in an organic solvent, and make toner ingredient liquid. 

As for an organic solvent, it is desirable that the boiling point is less than 100-degree C volatility from the point 
that the removal after toner parent particle formation is easy, specifically independent in toluene, a xylene, 
benzene, a carbon tetrachloride, a methylene chloride, 1 ,2-dichloroethane, 1,1,2-trichloroethane, a 
trichloroethylene, chloroform, monochlorobenzene, dichloro ethylidene, methyl acetate, ethyl acetate, a methyl 
ethyl ketone, methyl isobutyl ketone, etc. — or two or more sorts can be combined and it can use. Especially, 
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halogenated hydrocarbon, such as aromatic series system solvents, such as toluene and a xylene, and a 
methylene chloride, 1,2-dichloroethane, chloroform, and a carbon tetrachloride, is desirable, the amount of the 
organic solvent used — the polyester prepolymer 100 weight section — receiving — usually — the 0 - 300 
weight section — desirable — the 0-100 weight section — it is 25 - 70 weight section still more preferably. 
[0053] 

2) Make toner ingredient liquid emulsify under existence of a surfactant and a resin particle and in a drainage 
system medium. A water independent is sufficient as a drainage system medium, and it may contain organic 
solvents, such as alcohol (a methanol, isopropyl alcohol, ethylene glycol, etc.), dimethylformamide, a 
tetrahydrofuran, Cellosolve (methyl Cellosolve etc.), and low-grade ketones (an acetone, methyl ethyl ketone, 
etc.). 

the amount of the drainage system medium used to the toner ingredient liquid 100 weight section — usually — 
the 50 - 2,000 weight section — it is the 100 - 1,000 weight section preferably. Under in 50 weight sections, the 
distributed condition of toner ingredient liquid is bad, and the toner particle of a predetermined particle size is 
not obtained. It is not economical if the 2,000 weight sections are exceeded. Moreover, in order to make 
distribution in a drainage system medium good, dispersants, such as a surfactant and a resin particle, are added 
suitably. 
[0054] 

As a surface active agent, alkylbenzene sulfonates, alpha-olefin sulfonate, Anionic surfactants, such as 
phosphoric ester, an alkylamine salt, an amino alcohol fatty-acid derivative, Amine salt types, such as a 
polyamine fatty-acid derivative and imidazoline, and an alkyl trimethyl AMMONIMU salt, A dialkyl 
dimethylannmonium salt, an alkyl dimethylbenzyl ammonium salt, The cationic surfactant of quarternary- 
ammonium-salt molds, such as pyridinium salt, an alkyl iso quinolinium salt, and benzethonium chloride, 
Amphoteric surface active agents, such as nonionic surface active agents, for example, an alanine, such as a 
fatty-acid amide derivative and a polyhydric-alcohol derivative, a DODESHIRUJI (aminoethyl) glycine, a JI (octyl 
aminoethyl) glycine, and N-alkyl-N and N-dimethylannmonium ** Tyne, are mentioned. 

Moreover, by using the surfactant which has a fluoro alkyl group, it is very little and the effectiveness can be 
obtained. As an anionic surfactant which has the fluoro alkyl group used preferably The fluoro alkyl carboxylic 
acid of carbon numbers 2-10 and its metal salt, perfluoro octane sulfonyl glutamic-acid disodium, 3-[omega- 
fluoro alkyl (C6-C11) oxy-]-1 -alkyl (C3-C4) sulfonic-acid sodium, 3-[omega-fluoro alkanoyl (C6-C8)-N- 
ethylamino]-1 -propane sulfonic-acid sodium, A fluoro alkyl (C11-C20) carboxylic acid and a metal salt, a 
perfluoroalkyl carboxylic acid (C7-C13), and its metal salt, A perfluoroalkyl (C4-C12) sulfonic acid and its metal 
salt, Perfluoro octane sulfonic-acid diethanolamide, an N-propyl-N-(2-hydroxyethyl) perfluoro octane 
sulfonamide, A perfluoroalkyl (C6-C10) sulfonamide propyl trimethylammonium salt, a perfluoroalkyl (C6-C10)-N- 
ethyl sulfonyl glycine salt, mono-perfluoroalkyl (C6-C16) ethyl phosphoric ester, etc. are mentioned. 
As a trade name, Sir chlorofluocarbon S-1 11, S-1 12, S-1 13 (Asahi Glass Co., Ltd. make), Fluorad FC-93, FC-95, 

FC-98, FC-129 (Sumitomo 3 M company make), uni dyne DS-101, DS-102 (Daikin Industries, LTD. make), 

the megger fuck F-110, F-120, F-113, F-191, F-812, and F-833 (Dainippon Ink make) — (EKUTOPPU EF-102, 
103, 104, 105, 112, 123A, 123B, 306A, 501, 201 and 204, TOKEMU products company make), FUTAJIENTO F- 
100, F150 (product made from NEOSU), etc. are mentioned. 
[0055] 

The 1st class of moreover, aliphatic series which has a fluoro alkyl group as a cationic surfactant. Aliphatic 
series quarternary ammonium salt, such as the 2nd class or a secondary amine acid, and a perfluoroalkyl (C6- 
C10) sulfonamide propyl trimethylammonium salt, A benzalkonium salt, benzethonium chloride, pyridinium salt, 
imidazolinium salt, As a trade name, Sir chlorofluocarbon S-1 21 (Asahi Glass Co., Ltd. make), Fluorad FC-135 

(Sumitomo 3 M company make), uni dyne DS-202 (made in die KINE business woods), the megger fuck F- 

150, F-824 (Dainippon Ink make), EKUTOPPU EF-132 (TOKEMU products company make), FUTAJIENTO F-300 

(product made from NEOSU), etc. are mentioned. 

[0056] 

A resin particle is added in order to stabilize the toner parent particle formed in a drainage system medium. For 
this reason, it is desirable to be added so that the coverage which exists on the front face of a toner parent 
particle may become 10 - 90% of range. For example, in 1 micrometer of polymethylmethacrylate particles, 3 
micrometers, 0.5 micrometers of polystyrene particles, 2 micrometers, 1 micrometer of Pori (styrene- 
acrylonitrile) particles, and a trade name, there are PB-200H (Kao Corp. make), SGP (the total product made 
from ** Co.), the techno polymer SB (Sekisui Plastics Co., Ltd. make), SGP-3G (the total product made from ** 
Co.), a micro pearl (the Sekisui fine chemical company make), etc. 

Moreover, inorganic compound dispersants, such as calcium phosphate, a calcium carbonate, titanium oxide, 
colloidal silica, and hydroxyapatite, can also be used. 
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[0057] 

It may use together with the above-mentioned resin particle and an inorganic compound dispersant, and a 
dispersion-liquid drop may be stabilized with macromolecule system protective colloid as an usable dispersant. 
For example, an acrylic acid, a methacrylic acid, alpha-cyano acrylic acid, alpha-cyano methacrylic acid, Acids, 
such as an itaconic acid, a crotonic acid, boletic acid, a maleic acid, or a maleic anhydride, Or the acrylic (meta) 
monomer containing a hydroxyl group, for example, acrylic-acid-beta-hydroxyethyl, Methacrylic-acid-beta- 
hydroxyethyl, an acrylic-acid-beta-hydroxy pro building, Methacrylic-acid-beta-hydroxypropyl, acrylic-acid- 
gamma-hydroxypropyl, Methacrylic-acid-gamma-hydroxypropyl, an acrylic-acid-3-chloro 2-hydroxy pro building, 
Methacrylic-acid-3-chloro-2-hydroxypropyl, diethylene-glycol mono-acrylic ester, Diethylene-glycol mono- 
methacrylic ester, glycerol mono-acrylic ester, Glycerol mono-methacrylic ester, N-methylol acrylamide, Ether 
with vinyl alcohol, such as N-methylol methacrylamide, or vinyl alcohol, For example, vinyl methyl ether, vinyl 
ethyl ether, the vinyl propyl ether, etc., Or the ester of the compound containing vinyl alcohol and a carboxyl 
group For example, acrylamides, such as vinyl acetate, propionic-acid vinyl, and butanoic acid vinyl, 
Methacrylamide, diacetone acrylamide, or these methylol compounds, Acid chloride, such as acrylic-acid chloride 
and methacrylic-acid chloride Nitrogen-containing compounds, such as vinylpyridine, vinyl pyrrolidone, a vinyl 
imidazole, and ethyleneimine, Or a homopolymer or copolymers, such as what has the heterocycle, A 
polyoxyethylene, polyoxypropylene, polyoxyethylene alkylamine, Polyoxypropylene alkylamine, polyoxyethylene 
alkylamide, Polyoxypropylene alkylamide, the polyoxyethylene nonylphenyl ether, Polyoxyethylene lauryl phenyl 
ether, polyoxyethylene stearyl phenyl ester, Celluloses, such as polyoxyethylene systems, such as 
polyoxyethylene nonylphenyl ester, methyl cellulose, hydroxyethyl cellulose, and hydroxypropylcellulose, can be 
used. 
[0058] 

Although not limited especially as the approach of distribution, a well-known facility of a low-speed shear type, a 
high-speed shear type, a friction type, a high-pressure jet type, a supersonic wave, etc. is applicable. Also in 
this, in order to set particle size of a dispersing element to 2-20 micrometers, a high-speed shear type is 
desirable. Although especially limitation does not have a rotational frequency when a high-speed shear type 
disperser is used, it is usually 5,000 - 20,000rpm preferably 1 ,000 to 30,000 rpm. Although especially limitation 
does not have distributed time amount, in the case of a batch method, it is usually 0.1 - 5 minutes. As 
temperature at the time of distribution, 0-1 50 degrees C (under pressurization) are usually 40-98 degrees C 
preferably. 
[0059] 

3) Add amines (B) to production and coincidence of emulsified liquid, and make a polyaddition reaction with the 
polyester prepolymer (A) which has an isocyanate radical perform to them. Since this reaction is accompanied 
by expanding of a chain, it is also called an expanding reaction. Although reaction time is chosen by the 
reactivity of the isocyanate radical structure and amines (B) which a polyester prepolymer (A) has, it is usually 2 
- 24 hours preferably for 10 minutes to 40 hours. 0-150 degrees C of reaction temperature are usually 40-98 
degrees C preferably. Moreover, a well-known catalyst can be used if needed. Specifically, Djibouti rutin laurate, 
dioctyl CHINRA urate, etc. are mentioned. 

[0060] 

4) Remove an organic solvent from an emulsification dispersing element (reactant) after reaction termination, 
wash and dry and obtain a toner parent particle. In order to remove an organic solvent, after carrying out the 
temperature up of the whole system in the state of stirring of a laminar flow gradually and giving strong stirring 
in a fixed temperature region, a toner parent particle spindle-formed by performing deliquoring is producible. 
Moreover, when the object which can dissolve in acids, such as a calcium phosphate salt, and alkali as a 
distributed stabilizer is used, a calcium phosphate salt is removed from a toner parent particle by the approach 
of rinsing with acids, such as a hydrochloric acid, after dissolving a calcium phosphate salt. In addition, it is 
removable with actuation of decomposition by the enzyme etc. 

[0061] 

5) Drive an electric charge control agent into the toner parent particle obtained above, subsequently, carry out 
externally adding of the non-subtlety particles, such as a silica particle and a titanium oxide particle, and obtain 
a toner. Placing of an electric charge control agent and externally adding of a non-subtlety particle are 
performed by the well-known approach which used the mixer etc. 

Thereby, it is a diameter of a granule and the sharp toner of particle size distribution can be obtained easily. 
Furthermore, the configuration of a spindle-formed between is controllable by giving strong stirring at the 
process which removes an organic solvent from a real ball configuration. Furthermore, it is controllable between 
pickled plum configurations from what also has surface smooth morphology. 
[0062] 
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The volume mean particle diameter of this toner has the desirable range of 3-10 micrometers. The repeatability 
of a thin line becomes high and high-definition image quality can be acquired, so that particle size is small. In 
less than 3 micrometers, if formation of a drop is difficult and exceeds 1 0 micrometers, the law of the toner by 
the dry grinding method will become low cost. Moreover, as for particle size distribution, it is desirable that the 
ratios (Dv/Dn) of volume mean particle diameter (Dv) and number mean particle diameter (Dn) are 1.00-1.40. By 
making particle size distribution into Sharp, the amount distribution of electrifications can become homogeneity, 
and a high-definition image with little natural complexion fogging can be obtained, and the rate of an imprint can 
be made high. It becomes difficult for Dv/Dn to obtain an image high-definition since the amount distribution of 
electrifications will also spread if 1.40 is exceeded. 
[0063] 

Moreover, as for the configuration of a toner, it is desirable that it is a spindle shape-like. Drawing 3 is the 
mimetic diagram showing the toner configuration of this invention. In the indeterminate form or flat configuration 
whose toner configuration is not fixed, since the fine-particles fluidity is bad and frictional electrification cannot 
be performed smoothly, it is easy to generate the problem of natural complexion dirt etc. on an image. 
Furthermore, since it is hard to take precise and uniform toner arrangement in case a minute latent-image dot is 
developed, it is inferior to dot repeatability. Moreover, by the electrostatic image transfer method, it is hard to be 
influenced of line of electric force, and imprint effectiveness is inferior. Since a fine-particles fluidity is too good 
and acts too much to external force when a toner is close to a real ball, a toner particle tends to scatter on the 
outside of a dot in the case of development and an imprint. Moreover, in a globular form toner, since it is easy to 
roll on a photo conductor, it is hidden between a photo conductor and a cleaning member, and cleaning becomes 
poor in many cases. 

With the point, since the fine-particles fluidity is adjusted moderately, frictional electrification is performed 
smoothly, and the toner which has the shape of a spindle shape does not generate natural complexion dirt, is 
tidily developed to a minute latent-image dot, is imprinted efficiently after that, and is excellent in dot 
repeatability. Furthermore, to spilling in that case, the fine-particles fluidity has prevented spilling, having applied 
brakes moderately. Moreover, since the rolling shaft is restricted compared with the globular form toner, poor 
cleaning which is hidden under a cleaning member cannot generate a spindle-formed toner easily. 
[0064] 

Especially, it is a spindle shape-like and it is much more desirable that the ratio (r3/r2) of thickness r3 and a 
minor axis r2 has the ratio (r2/r1) of a major axis r1 and a minor axis r2 in the range of 0.7-1.0 by 0.5-0.8. In 
order that the ratio (r2/r1) of a major axis and a minor axis may separate from a real ball configuration less than 
by 0.5, cleaning nature is high, but since dot repeatability and imprint effectiveness are inferior, high-definition 
image quality is no longer acquired. 

If the ratio (r2/r1) of a major axis and a minor axis exceeds 0.8, in order to approach a globular form, poor 
cleaning may occur especially under the environment of low-humidity /temperature. Moreover, although a flat 
configuration has few ratios (r3/r2) of thickness and a minor axis like near and an indeterminate form toner less 
than 0.7 as for spilling, a rate of a high imprint like a globular form toner is not obtained. Especially, the ratio 
(r3/r2) of thickness and a minor axis serves as body of revolution which sets a revolving shaft as a major axis in 
1.0. It is the configuration which are not an indeterminate form and a flat configuration, either and is not a real 
ball-like in making it the fusiform configuration near this, either, and becomes the configuration in which the 
frictional electrification nature which both configurations have, dot repeatability, imprint effectiveness, the 
tightness of spilling, and all the cleaning nature are satisfied. 

In addition, r1, r2, and r3 were scanning electron microscopes (SEM), observing, changed the include angle of a 

visual field, and took and measured the photograph. 

[0065] 

Moreover, it is desirable that average circularity has a toner parent particle in the range of 0.90-1.00, average 
circularity is 0.93-0.97 more preferably, and it is good that circularity is [ the content of less than 0.94 toner ] 
1 0% or less. In the toner of an indeterminate form with which average circularity separated from the globular 
form not much less than by 0.90, since an imprint is not carried out to homogeneity, when it imprints on the 
recording paper, between thin lines, a toner carries out stripes to powder, and is, and a high-definition image is 
not obtained. 
[0066] 

Moreover, as for a toner, it is desirable that shape factor SF-1 is in the range of 100-180 among circularity, and 
shape factor SF-2 are in the range of 100-190. 

Drawing 4 is drawing which expressed the configuration of a toner typically, in order to explain it as shape factor 
SF-1 and shape factor SF-2. Shape factor SF-1 shows the rate of the roundness of a toner configuration, and it 
is expressed with the following type (3). It is the value which **(ed) the square of the maximum length MXLNG 
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of the configuration which projects a toner on a two-dimensional flat surface, and can do it in the graphic form 

area AREA, and multiplied by 100pi/4. 

SF-1= {(MXLNG) 2-/AREA} x (100pi/4) .... Formula (3) 

When the value of SF-1 is 100, the configuration of a toner becomes an indeterminate form, so that it becomes 
a real ball and the value of SF-1 becomes large. 

Moreover, shape factor SF-2 show the rate of the irregularity of the configuration of a toner, and they are 
expressed with the following type (4). It is the value which **(ed) the square of the perimeter PERI of the 
graphic form which projects a toner on a two-dimensional flat surface, and can do it in the graphic form area 
AREA, and multiplied by 100pi/4. 
SF-2= {(PERI) 2-/AREA} x (100pi/4) .... Formula (4) 

The irregularity on the front face of a toner becomes remarkable, so that irregularity stops existing in a toner 

front face and the value of SF-2 becomes large, when the value of SF-2 is 100. 

[0067] 

Measurement of a shape factor took the photograph of a toner with the scanning electron microscope (S-800: 
Hitachi make), and specifically, it calculated it by having introduced this into image-analysis equipment (LUSEX3: 
product made from NIREKO), and having analyzed it. 

If the configuration of a toner becomes close to a globular form, since it becomes the contact consent contact 
to a toner, a toner, or a photo conductor, the fluidity of a toner becomes high, each other adsorption power will 
decline and carry out, and a fluidity will become good, and the rate of an imprint will become high. However, 
adsorption power becomes good, the gap of a cleaning blade and a photo conductor is entered, and a cleaning 
blade comes to pass through a toner top easily. Therefore, as for shape factor SF-1 of a toner, and SF-2, 100 or 
more are good. Moreover, if SF-1 and SF-2 become large, on an image, a toner will keep as powder and image 
grace will fall. For this reason, it is more desirable it to be more desirable for SF-1 not to exceed 180 and for 
SF-2 not to exceed 1 90. 
[0068] 

Moreover, by such wet polymerization method, without making it expose to a toner front face, further, it is the 
inside of a toner and a release agent can be preferentially distributed near the toner front face. It is desirable 
that it is in the field from a toner front face to the interior of 1 micrometer especially in the range whose rate of 
area which a release agent occupies is 5 - 40%. By this, softening temperature can be low, a soft release agent 
can shift to a magnetic carrier, it can prevent checking electrification nature with a toner, and the life of a 
developer can be prolonged. 

Distribution of the hardness of the whole toner can be grasped by analyzing the configuration element contained. 
The direction containing many N becomes hard, and by XPS (X-ray photoelectron spectroscopy) etc., the 
polyester resin which carried out the urethane bond can measure presentation distribution, and can check this. 
Stirring nature and miscibility can be improved by preventing blocking, even if it is the case where it is used for a 
long period of time, and improving the fluidity of the toner particle itself by hardening a toner front face. 
Furthermore, even if it stirs within a developer 4 for a long period of time, the fluidity and the electrification 
nature of a toner can keep it constant, because an external additive becomes is hard to be embedded on a toner 
front face as for a toner front face being hard. Moreover, by making internal hardness low, a toner front face is 
destroyed by the heat and pressure at the time of fixing, and by making it deform easily, the interior of a toner 
containing a release agent can be exposed, and it can raise fixable. 
[0069] 

However, although the embedding of an external additive decreases because a toner front face becomes hard, it 
becomes easy to be isolated from a toner front face, and it is embedded on photo conductor 1 front face, or an 
external additive adheres strongly. This adhering external additive serves as an origin, and a toner adheres, and it 
grows up, and becomes easy to form a sunspot on a photo conductor 1. Therefore, with the image formation 
equipment using such a toner, the silica embedded on photo conductor 1 front face which was not able to be 
removed or it was unremovable with 1st cleaning-blade 8a by making high the degree of hardness of 2nd 
cleaning-blade 8b, and/or strengthening contact pressure, as the 1 st and 2nd cleaning blades 8a and 8b were 
arranged and mentioned above to cleaning equipment 8 is removable. 
[0070] 

Moreover, the weight ratios of the electric charge control agent to which the toner of this invention exists in a 
toner front face, and the electric charge control agent which exists in the whole toner are 100-1,000. An electric 
charge control agent can be mixed and stirred and a toner front face can be made to exist in the parent particle 
of a toner. This can also measure and check presentation distribution by XPS (X-ray photoelectron 
spectroscopy) etc. It is desirable to use the electric charge control agent which has the electrification polarity of 
a toner and the same polarity as an electric charge control agent. Thereby, by making the same the 
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electrification nature of a toner parent particle, and electrification nature of an external additive, the 
electrification standup of a toner can be made quick and the amount distribution of electrifications can be 
narrowed. Thereby, in image formation equipment, the fogging at the time of toner supply etc. can be decreased, 
and a high-definition image can be obtained. However, although an external additive opposes, and a toner front 
face and an external additive become easy to separate and become easy to form a sunspot on a photo 
conductor 1 in the same polarity, the 1st and 2nd cleaning blades 8a and 8b can be arranged in cleaning 
equipment 8, and the silica embedded on photo conductor 1 front face can be removed. 

Especially the toner of this invention makes a toner front face harder than the interior of a toner. With the toner 
which carries out dry grinding after carrying out melting kneading, although it is difficult to make the hardness of 
a toner incline, in the wet polymerization toner which carries out a polymerization within the solution concerning 
this invention, it can perform giving inclination structure easily. 
[0071] 

The rate of isolation of the additive which the toner supported on a photo conductor consists of binding resin 
and a coloring agent at least, and adds the cleaning equipment 8 of this invention to a toner parent particle is 1 
- 20%, and is cleaning equipment which cleans said cleaning blade by two of the 1st and 2nd cleaning blades 8a 
and 8b. Generating of the image defect by additives, such as a separating silica or a titania, can be prevented by 
this, and a high-definition image can be offered. 
[0072] 

The process cartridge of this invention is supported by one in the cleaning equipment 8 from which the photo 
conductor 1 which is image support, and the toner with which it is supported on a photo conductor 1 are 
removed at least, and may arrange above-mentioned cleaning equipment 8 in the process cartridge formed in the 
body of image formation equipment free [ attachment and detachment ]. When a photo conductor 1 is polluted 
by the additive on a photo conductor 1, and the electrification product, these can be removed from on a photo 
conductor, and it can prevent that the image of low grace with a sunspot is formed, and the duration of service 
of a photo conductor 1 can be extended. 
[0073] 

Moreover, drawing 5 is the schematic diagram showing the configuration of the image formation equipment of 
this invention. The photo conductor 1 which is the image support in which the image formation equipment of this 
invention forms a latent image, The electrification equipment 2 charged to homogeneity on photo conductor 1 
front face, and the aligner 3 which irradiates laser beam 3a based on image data on photo conductor 1 electrified 
front face, and writes in a latent image, The developer 4 which supplies and forms a toner into a visible image to 
the latent image formed in photo conductor 1 front face, Above-mentioned cleaning equipment 8 is used for said 
image formation equipment in image formation equipment equipped with the imprint equipment 6 which imprints 
the visible image of photo conductor 1 front face on the recording paper, and the cleaning equipment 8 which 
cleans photo conductor 1 front face after an imprint. Thereby, before resulting in the life of a photo conductor 1 , 
a photo conductor 1 is polluted by the external additive on a photo conductor 1, and the electrification product, 
and it can prevent that the image of low grace with a black point is formed. 
[0074] <BR> [Effect of the Invention] 

A life can be prolong by being able to prevent that the image of low grace with the black point about the cleaning 
approach of have two cleaning blades further be form by make the rate of isolation of the additive add to a toner 
parent particle 1 - 20% by the cleaning approach of this invention, and lessen ******** by the cleaning blade of 
a photo conductor, as explain above. 

Moreover, with the cleaning equipment of this invention, generating of image defects, such as a sunspot or a 
white omission, can be prevented, and a high-definition image can be offered. 

Moreover, in the process cartridge of this invention, it can prevent that the image of low grace which removes 
additives, such as a silica which adhered firmly, and has a sunspot on a photo conductor is formed, and the 
duration of service of a photo conductor can be extended. 

Moreover, with the image formation equipment of this invention, generating of image defects, such as a sunspot, 
can be prevented and a high-definition image can be offered. 
[Brief Description of the Drawings] 

[Drawing 1 J It is the schematic diagram showing the configuration of the perimeter of latent-image support 
equipped with the cleaning equipment of this invention. 

[Drayying 2] It is the schematic diagram showing the structure of the 2nd cleaning blade used for the cleaning 
approach which is 1 operation gestalt of this invention. 

[Drawing 3] It is the mimetic diagram showing the toner configuration of this invention. 

[Drawing 4] In order to explain it as shape factor SF-1 and shape factor SF-2, it is drawing which expressed the 
configuration of a toner typically. 
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[ Draw ing 5] It is the schematic diagram showing the configuration of the image formation equipment of this 
invention. 

[Description of Notations] 

1 Image Support (Photo Conductor) 

2 Electrification Equipment 
2a Electrification roller 

2b Cleaning pad 

3 Aligner 

3a Laser beam 

4 Developer 

6 Imprint Equipment 
6a Imprint belt 

6b Imprint bias roller 
6c Tension roller 

7 Anchorage Device 

8 Cleaning Equipment 

8a The 1st cleaning blade 
8b The 2nd cleaning blade 
Eight b1 Blade parent layer 

Eight b2 An abrasive material particle content layer / lubricant particle content layer 
8c Toner recovery coil 
8d Toner recovery wing 

9 Electric Discharge Lamp 

1 0 Transference Inlet-Port Guide 

1 1 Drum Separation Pawl 
20 Alienation — Means 
30 Reader 

40 Image Formation Section 
50 Feed Section 



[Translation done.] 
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m&n3 Kum<?>$kwit, m&m 1x1*2 KEt^'j-->^ttt*^T, miESs 
w^4^iBm^^fi, m*^ 1x1*2 \zmwi<7>? v--yyjfm-#^x, mttm 

[0 0 0 8 ] 

^ t it¥^)fiS t O Jt (Dv/Dn) 1 . 0 5 - 1 . 5 0 *>«Hfc4>* 

m*«7 fcfB«<7>3£IKf±! 5X1*6 <J - ~ > ^^K^T. 

fi&M^O. 9 0 - 0. 9 9 0«He44^'^->^T44o 
[0 0 0 9 ] 

«*^9 ii?a«<^i&K»i, w^8twiE^<7)^>;-->i7'*te^^v^T, fine h^-ti. 

^3IJ^75 S S < 53-* LTv^^'J - -y mfex-lb %>o 
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mKft&-r sffinftrnM t h^-^m'^^-r^mummMt^mM^i o o- 1, o 

Jsv>T, flTffih #^¥^gt^^c¥^fiSt<7)Jt (Dv/Dn)^, 1. 0 0 

- 1 . 4 0 <7)$£BH&£^ 'J -->^^-C$>^ 0 

2 KfB«<7)3&l$ ti, 1*^8 4^11 1 OV>-f *i#>fcia*<*>* 'J --^^ftK 

33</>T, miBh^-fi«S«B^-C*oT, gftflr 1 tfi#r 2 t <7> jfc (r 2/r 1) *> s 0 
. 5-0. 8"C\ I?? r 3 fc@$ll|r 2 £ <7>Jfc (r 3/r 2) rt s O. 7-1. O^Stl* 

£v>T, ¥^RW0. 9 0- 1. 0 0<7)$£fflK&&i7 V - ~y 7 

J3V>T, ItfB h ^-fi> ¥^JnB^9 *>SF-lrt* 120-18 0<7>$£fflK& >U S F 
-2 # 120-190 <DmWK$>&? V -~ymmx-&2>o 

m$u% 1 6 ^iB«<7)^ii N r$# i l 1 5 <*>v*-f *ta*fcSE*<z>* 'J -->':5 r :£ffifc 
[0 0 10] 

gat*. * u - - * rmw&m&m 1 7HK«©* , j--^* r iea*Eai-4MJBifcifi 

^) © 

[0011] 

I^^^HifioBl] 

*!&W<o*J(iio»3i*IHlii»-26^v>TStW-r*o 
B l tit, *%W<7>? 'J --^rM*S*Lfcj»«a^#fflH«fll**^«E"&lll-c** 

wH^S2li, notM> n-9^> ^f^sS, ^l^-KK^^fmotl) 
J: < , ii-Cli, n-9^Wffirm«2 Sr^1"o IISt2li> iIn-7 2 a> ii 
b-72 a *mn-?Z>tztbK2kW:ZfiX^Z>? U -^v^/ty K2 b, fIn-52 afc 
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[0 0 12] 

±<7)&m\m*Mffl-rz$LimMmflitft ^tu^s, a«*jffl«F#»*, ehe^ae*^ 
n-ei^i^ftoTv^o a«#jfi»#»i#mi4"c. *«iftsu*t-c«ja«*tr*«9> 

|S?Si6li, ijS^^l' h 6 a LIr&'H 7^n-56btf'/5'3VD-?6c ^t>*?| 
j£S*lTv*& 0 3fc^My;2.n-^ 6 bfi. fife. 7iK, xx> v^^&^gffiK^tt 

«tv> 0 h 6 a OflflflKfi, h 6 a <7XlEi&;&a^3S<7>7 v c£><0-r >v a 

y xi — 7 tfWt »* £ *lt v> & 0 

EE^3tL*iDJEn-7 7 2 i:Srfx.ti>S 0 5e^n-9 7 1 fi, £&^B5 H > V a - > =f 
A#<£>3¥t£Jf £ 100-500// m, Jfl L<li4 0 0 // m<7>J?*KfS:tj\ It h^--<?) 

So WBB&BI*. PFAfa-yft«?H, *<&J£*l±««fi93Mfc4:#JfcL"C 1 0 - 
5 0 // m*I&<7)J¥*7} s $J £ L^o 5lin-7 7 l^JSiiSCIi, Hjj*L>3:v>i&ft*ftfcl¥fi 
*«ffl:»te)*L. 5e*h-7 7 1 <7>gffifij££i& 1 6 0- 2 0 0 < C<7>i£B<7)*-C, ««— fefc. 

7 4 75 s fiJ^?tLTv>&o tiffin -9 7 2 it, S^gBK-r l-77^n 
.xf- 7;W:*ny;p^;we~;v^--r;i' (PFA) % *' , Jrf77Wnxfi/ 
> (PTFE) Wio^t^-b-y hffi±mi)mmZiiX^2> 0 7 1 

[0 0 13] 

-->^7V-f*8a, f2i"J-^>'^l'-K8b, h HI I&TO 8 d , h ^ — SI 

2 Lv*o ^ 1 * K8 aO®Jg (J I S— A) it, 6 5 - 8 5J£<7>f£B)9 s 

£f£ tv> 0 fl&tWt b^mx-lt? KtoSEB***:* < f^-^?>* 'J — — 

44, ^l^'J-->^7'l/-K8ali, S?i s 0. 8-3. 0 mmf, § til L*t5* 3 
- 1 Smm<V®.nKlbZ>Z.bi)mi Lv> 0 ffc. MSSftfltli, 5 - 2 

5JK«>l6HK44£fca«*fS L^ 0 5 JKsfetKTMt h^-o-r ij &»tfc «fc & * 'j 

i 1 ^ 'J - ^7*V- h* 8 a ©IM 1 ^(^t^^llt 0. 
2-1. 5 mm*)ili:ifeSi HfJ Lv^ Q 0. 2mm*l-eii> * 
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Sfifl ^'J-->^W- K8 a<D^JEf4, 1 0-6 0 g f / cm(OWI^SiHf 
ILK 0 g f / / cm*t^-eti2^m*Ti^h^-^^ , ;-->^75 s fflS-e^ 

3fr*±KJ£«-*-* h^-75 s ^C^o 6 0 g f /cm£Mx.Sfc*y-->2 r 7l'- K4feSH 

[0014] 
<75flt it * ^ 1"HE B& IS "C * & o 

K8 a «fc «9T-3Effi9^^tt<o*L. Loo, mibfe 1 ±^#*"T & 

3f*|$*-$-*fc«>fc % *2 * <J K8 b^W^* 1 9 U - — yy-fV- K 

8ai^<t4o f£2 ^ 'J-->^7V- K8 b?>*tBf4, iH'J-->m-K 
8 aoMil^C&<^£ffl^£^^ s "^&*> s > ^&&#H'C&o-C J i> «£ i/* 0 citL-c, Iff 
1 ^ y-^V^V- K8 aT'B^*-C^^^o7l:!g3fc#l gffi<7)#*^*l^*-t-2.o 

[0015] 

i2^"J-->^71/- K8 blJ> J? £ 75 5 0 . 8-3. 0 mm-C, ^ t±i L»75* 3 ~ 1 5 
mmO«H:iitk*«JffS Lv> 0 I93J4, f£l ^U-->^7V- K 8 a <£ «j£v>£fc 

jfS2^ , J-->^l/- K8 b<D^mJHt, 1 0-6 0 g f / cmiifi L^ 0 S 

<^tt*^£l&*1-&C:i:>!> s T-§5:^o 6 0 gf/cm?:ix.Jh ^ij-^y^V-K 
^j&^Mft*T<fcl>»^te*MfcTU ttz, &\9V--y77V- K8 a-c*y-- 

[0 0 16] 

|S2 * 'J--V^l/- K8 b t4> 02 K^rT J: 3 K> 7W K«#® 8b, tl 
ISJSf^l8bj 2^fl£i£7>£>&&7V- moTt J:v> 0 /U-Kf#S8 

8b 2 (4, ±1Efc3* Lfc =fA CTOJfi^^MJttM^ti-Jo 
TO#J&^tLT{4, g-ma^O^ffcf^ iS7JN^-7A, ai7^i"7A, v^f 

j*Mfc*>*JK %A\L*9>, SiitT ^ & . RitV)Vzi~^J*m<?> skit®, 

Kik-feU^A, sft^nA, gHk?-*>> ®ttT;i^ ^ A^gMb^T^f £ft&o £ 

K8 btt, BfJfcaiti^^Jl 8 b 2 ^B^-r^W*M«ra*#l t^3g3^T 

t£Ss*i& 0 mi9V --yyzrv- K8 af4, ±t LtiMl±^?^ht-^ 

»<*>Bfc**fT$ o m2 ? V--y K8 b f4, h- j--frhMm Lfcftfc&l8bK^-£± 
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[0 0 17] 

ttc, %2 y^U- H8 bit, /lz-KiftiSb, tfflffiftm^GB 8 b 

^^m8b 2 ©H*§:i2^'J-->^7'l/-K8b^#<?)ll*©0. 5%W±9 0% 

rt^^^^#^tL^v^vi«6ie : t t<^v^ 0 s*^ mmmu^^m 8 b 2 ti-^u-K 

f#!8 b, MJt^TailflF*^*^*, fflWjWtt^-S-^rW 8 b 2 Of?*** 9 0%£i&X-& 
SWiffllfrJ-li, ^1^- KlW:n- h T & <r> X it & < V<r>$ 3 lz.frW(.2-&Z> 
o H»jWJtt-?-fc LXit, ffij»«#Jim, ->'j3-vt^JK 7yfMif*W 

!fH(fflv»(,jij 0 i^Jfi^i 1 2 bHfl^s*L*fg»sni^-ii, W*£g# ? 2 

, *Sv^ {i, l <7>jf »9 < & *) aft If X * U - - > ^tt*«3S-fk L *)•!•* o 

[0 0 18] 

ilS^i2?V-->^71/-F8a, 8 b <7)^:to£li. hV-'J 

K8 btt, h l^-y ^^T'&oTfc <fc^ 0 H2 Ji, *5&W<D? 'J--V^f8t4 
o-C, f£2 * 'J-iV^I/- K8bthWJ L£ ? 'J - 8 £l£ 

at f t - o ^ >j - - > ^ttii^iWSTt 4^, 

*>*S&#*MI;T ltyv-Kft< il*'*^t4. 
[0 0 19] 

«^:J:S ! {)WC^oTt> •^+^iS^:M'&&^«i:4 ^^^v^-ftL-C^oT'b ctv> 0 

< 1 1 mmmm t m&m k <£ <9Bj££*i& 

m it, 1. 0 ~ 2 0 %<7>$&B^&& i £# s <fc^ 0 h^--S#3K^^^in?tL4^iP^Ji: 
LTIi, v"j# (S i 0 2 ) , *9 — T (T i 0 2 ) > T^S-J- (A 1 2 0 3 ) * Mit-t 
(C e0 2 ) fwffti, S-ffc&£ (S i N) > ^kTJV^f- (A 1 N) , BitM 
m (NB) #<75^ffctK Rik?-?y (T i C) f ^t^^S?5rfflv» 4 r t 1 4 0 

#*>*#09fc LTIi. nn-f /jk/'J *M*AER0 S I L TT 6 0 0 (B*T 
[0 0 2 0] 
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<o£T#ji-f& 0 ico^^:#:±<7)->i; t>#{±^ ^m^SK J: ^)M75 s tt-$•$:i^ 

[0 0 2 l ] 

-x-r ^;VT^-9^-9*-t«t *Ji»J5eLT> -£#1;: #1" & Jfc £ ;£ T K Jf ffifl, i 

nr^-c*So A-f -f^^rt^'ff- (p t i o o o : «isr««ii*^tt 

SI) Hev^^ntif^y^v (He-MIP) Srfjbtt^fclfAU 
10 0 2 2] 

*-HI<7)Tl!l5eK.fcU-& C^m^C : 5 0 0 - 1 5 0 0 

* y^X^yM/^^: 1. 5 ftT 

* V ~ h ^Fffl : 2 0 d i g i t s 

: 0 3 0. 1 %^ He if 7* 

* frffiW<.& : 

S i M? : 2 8 8. 160nm 
T i Jg? : 3 3 4. 900nm 
CK? : 2 4 7. 860nm 

S igf : 1X14 2 
T i : 1X14 2 
CI? : 3 Xfi 4 
[0 0 2 3 ] 

> h ao x i o o ^ ( i ) 

hSfe) x 1 0 0 it (2) 

[0 0 2 4] 
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fi, v «J n^oi^&WJsiz < , l oc7)^ ij K-e^^-f-^cit^-c^^^* 

, ^pfrfc^J^W^S £ t $r#J^i-S i: 2 oc7>y- «j - - K-e{i^#<7)^ 
[0 0 2 5] 

z/*7>it&yo<n%immi)K acmlt 3 o w t %wt^s: i ifc, 

^•^'>9>'fk^-eg®^ i a?:ifiL7 v cf-^-T$rffl>/^^H'fc, f ?-7CMtSt 
^v-7Wb^<7>*!k3*75 s , f-^~TlcMLT3 5 w t £ t i Lv» 0 

£*fi> ti^->7Wl:^(7)ilIl5!i s 3 0wt%$:gx.l.t, ^^-T^^fi, 3 5 w 
[0 0 2 6] 

J^7i-;^y^'^;^y7V^ ^ > ~J)V~J * n ;u v > , /nA^ffy>f)^n 

a-^nji/xf^fij^njvy^v, p - ^ n ;w ;i/ > ^ d 9 > ^ 9 

h'J^nji/y^y, 3-^nji/7*ne;Vh'J^n;i/y7>', 3-^nji/v*nt , ^f'J^ f 
^r->->9>, kT^^h'Jxh^yy^y, f-jM^yy7>, fcf— ;i/ h U 7, 
h^yxh^y) ->9>\ y - ^ ^ ^9 *y 7*n h 'J ^ h + yy 7 fcTxwi/ h 
'J7-bhtyy7>, yt*x;v^^n;Vy7>, y^f )HfxjV7n;vy 7 >, -Xff-fr 
h'^nji'yyy, 7*^;W h 'J ^ n;w->v >, yx;i/h ij ^n;i/->5y, (4-t-7*n 
tf;V7i—;w) h >; ^ n;v->7 >, ( 4 - t - 7*f^ 7 j. — ;w) hnn^y^V, y'^ 
yf-il'V? n;V->^ >\ y*A*y;Vy^ojl/y7>, y't^f^y^o^y^V, yVx 
jPv^ 0 J', v?7*->JWv ? y- n;v->9 >, y Kfy^y^o^y7>, v^^t^t'v' 

ji/y^njvy 7 >, (4- t - 7*f;V7iXjv) ;* ^ ffl/y ^ n >, v^-^f-^v 

*nji/5/?>,, yf •bxji/y^njvy^/', vV %.~)\>V? n;i/-> 9 >\ v-2-^^;v 
MyJVy^ njvy7 3 , 3 -->*p< fjky^ n >\ h>;^^->7V 

^n;v>'9>'^ h 'J * ^ Ji' * n;i/->^^ % }- >J r^;^ n;v>-7 >\ v * 9 ;w -f- )V 
ftuisz/^y, ^-^-f-JVv^f-jV^ n;i/>"7 (4 - t -7n tf;w-7ix^;u) ->*jc^-;i/ 
y- n/i/^? >\ v 7^-;i/ h > h^r'>->7 J'f-Jl'h*) * Y^-y'yyy. *??-)VY 
'^h^yy7V, h'J^h + v'O. 3, 3 - h'J7^n7'Dk'jv) y 7 >, A^ft 
^f;pyy7f>, ^^^-^f-JV-y-y^^fy^ yxf^r h ^f-^^^ 9 If > , ^^r^^ 

j. x. ;i/ -> v -9" > , ^^-^ h u v-9-*^#7i^{f ^>tLS 0 ^^-ftfe, 
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»I$tlt->'J*tLT|;#«llt HDK H 2 0 0 On H D K H 2 0 0 0/ 
4, HDK H 2 0 5 0 EP, HVK2 1 (JULt^*.* h*fc$&) ^R 9 7 2, R974 
. R X 2 0 0 > RY200, R 2 0 2 , R 8 0 5 , R812 (&± H#7^n ->*)H±S£) 
, TS 7 2 0 (^f ^7 hftSD #&&o 
[0 0 2 7 ] 

<D*fcMMinv>i><V&$tm-r& £ tWCZ, T- 8 0 5 (B*7^nv;i4±§£) 

LTMT 150AL MT150AFM (ttlf^ ^STT-30A, ST 

T-3 0A-FS ^9VJLm±M) ^;& J &&o 

W ¥£>-^^75 s 0. 0 3 ^ mi «9 ^: § v> i: Mt£^ & KJ: «9 ht~wIW^-^ 

. 2 //mWT-eiS^fcWt LV> 0 L-Cfflv^^-^^@7i s 0. 0 3 ^ m^T 
©->'J*i:J:i5, &&fl&<^i&14^#£*t&7^\ **L-Ck, ¥*3-#c*):^Srt s 0 . 2^ 

O 

[0 0 2 8] 

L"C> ->'J * i:^-^-T<7)^JP*<7)Jt(i, 10 : 1-1 : 10 tU-Hfi Lv> 0 
^?~7*<7)^in«7^ ->'J #<7>iiSsJD*<?) l / l l <t i^&^^Kli, KSB^teffifc i 

W#OttiDS^ *-*-7<E>«&in*0 1 / 1 1 J: *)^4v>»-&HJi, #1 r L'btStJl.43IE 

0. 2-3. 0wt%t^So iii^ii^O. 2 w t % X «9 4?fcV> t , ti^'Mrl* 
7i s #^tlH<V^ 0 3. 0wt%^x.St, ^M^h^-T^MglL^-f V> 0 Zl 

[0 0 2 9 ] 

sac + -c » # ? ti ^ ^ h -7- - -c * 4 o 

, 7f l/>-^nt»*l-^#, x f 1/ > - e ^ ;v h jvx > ^IMn *f-i^-tf~ 

Xfl/>-7^ y Jvsyfjv^IM, U>-T? 

n - J* i; - ^ > 7* > xf v>--7k-ot*I##> ^fi/>-7W>l 
x^ r ^*i^#iif t?)^ f : Jj?y**-Ji'* i'^'jwh, *°y y^-fr* 
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[0 0 3 0] 

A^iLWWCI^ xfi/>^>Jn-;K hijxfi/>^'j3-;v, 1, 2--/nfc? 

=r-;K 1, 3-ynt:'i/>^ij3-jK l, 4 - >- s Jir - ^> ^^-^>"f- 

jl/^'Jn-^x 1, 4 -T'-rVv'*--^ 1, 4 -ex (fc Ku^ri/pt ->^n^^r 

-JWA. #'U4f->^nvfl/> (2, 2) -2, 2'-tTx (4 - fc Kn^r ^7xx;v) 
■7*n/\->\ iK'J^-^v'T'nt'l/V (3, 3) -2, 2-tfx (4-tKn*J/7xi*) 
7"n/\-y, ^'Jt^v'xf W (2, 0) -2, 2-tfx (4-t Fo*y7x^jv) 7" 
n/"?>^ *'J*^->7*nt'V> (2, 0) -2, 2'-fcT* (4-tFo^f^7x-*) 

BfftLT*#Kli:ii, vH'/f, -7v-;^, ^tai'/l, -f 9 =r 

^BL ^/w^a^K, -7^-;wBS, -f v 7 ? -^B£> -r l' 7 * - -> * n ^ * -9- v 

7yt:>t, -tr^f-ygL vnvS, V ^ l^f >», Xit^fih 

# 9 * - fl/WJl LTt±. x^ytii:2i7x;-jK7)7;v^V>*^f^ K 

^#*->WBB, *°';r^mi§, 7Vn#i§, 7x.y-jv^ 

[0 0 3 1 ] 

h :t- - K £ & ^fe#J J: LTfi, &*P©3||pfeW*fflv»a£ krf-?&& 0 -<^n-^ 
>fe^J (T)^^ ^ LT, C. I. Pigment Yellow 1 (Symuler F 
ast Yellow G H, TvB^M , C. I. Pigment Yell 

ow 3 (Symuler Fast Yellow 1 0GH, 7<HW >*t±%£) , 
C. I . Pigment Ye I 1 owl 2 (Symuler Fast Yellow 
GF, *B#>f >*ttR, >fin-i52, ^^k^ttS!, h^xa-GRT 
, UlHfrfe3Ktt«, 75*7 , U>f'fiD-ST-0 ( fcSCft^ttft. ^yyy^^fxo- 

13 16, »WKb<§M±», ^*77^h^xo- 2 3 0 0, *HiHHt:tt», 

^xo-GRT, >*lfcfi) , C. I. Pigment Yellow 13 (S 

ymuler Fast Yellow GRF, *B#-f >**fcft) , C. I. Pig 
ment Yellow 14 (Symuler Fast Yellow 5 G R, :*C 
B*^y **±M) , C. I. Pigment Yellow 17 (Symuler F 
ast Yellow 8GR, 7<B^>^iS, 'J^/-;Hxn-FGNT, 

v-tf >^^p^J(7)^#^iJt LT. C. I. Pigment Red 5 (Symuler 
Fast Carmine F B, 7vB#-r , C. I. Pigment R 

ed 18 (Sanyo Toluidine Maroon Medium, tURfo-fe^ 
, C. I. Pigment Red. 21 (Sanyo Fast Red GR 

, UJl^feif *±SI) , C. I. Pigment Red 22 (Symuler Fast 
Brill Scar 1 etBG, T^HW V *tt£S) , C. I. Pigment R 

ed 57 (Symuler Brill Carmine L B , ;*C H > **±§£) 

> C. I. Pigment Red 81 (Symulex Rhodamine Y 
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Toner F, ^B*^ >**±S£) , C. I. Pigment Red 112 (Sy 
muler Fast Red FGR, > **±i£) . C. I. Pigment 

Red 114 (Symul er Fast CarmineBS, ±U&4 >**±S£ 
) , C. I. Pigment Red 122 (Fastogen Super Mag 
enta RE0 2, *B > **±S£) & Xifi&if h tl & o 

->T>#fejWo^#Wlfc LT, C. I. Pigment Blue 15 (Fastog 
en Blue GS, ^B^vm Ch r orao f i n e SR, ^BffiOT 
^ C . I. Pigment Blue 16 (Sumitone Cyanine Bl 
u e L G, tt3Cfk*tt«) > C. I. Pigment Blue 15:3 (Cyan 
ine Blue G G K , B ^kf^j* > h tt*U V * J ~ )V7il>~ F G 7 3 5 1 . 3{u$ 
-f > 3r*±M) xC. I. Pigment Green 7(Phthalogcyani 
n e Green If'f , C. I. Pigment Green 36 (C 

yanineGreen ZYL, J^ttS) fct^tf £>*L& 0 

^9 ^i7*-fe^J<7)^r#^li: LTl±> *-jK>7 , 95'^, h75'7^> T~V^~f 

7^ (C. I. Pigment Black 1) tat'tf^fhfl&o 

m&M<o*t LXimmmmi o om*s&k*i-lt> o. i~i 5 l<. # 

[0 0 3 2] 

^L/fb^ti-^Cl ^fm$U«PSiJ<7)*i: LTt±, *£;*#*Bg 1 0 0£S»£ 

j^LT, 0. 1-1. OliS^ffSK, #t0. 2-7itWJLv> e 

h^--*iE#«i4n$iitp-r& >b<Dt it, ^n->:/ alegar jsyy 

y >? * r v y Thirty & iftfm V> *l & 0 
[0 0 3 3] 

#v j yy y ? x%.u ! z<vmmfc, ftfr-rw v commit* t°&m 

ifhti, mmm^tmtm*?, e-^y v- t©^n ^ ^*t#», 7 , 7 7f» 

<DfflL&\i6 5-9 Ott^Ktif £ Li/>o ^<7>t£HJ: i?ffiv>»#K»i, M — <&fifcff 
^ffltn?*y*y h**&£.L*-r < 7JV3-;k JlgJK®, 175 K, « 

7 7^, ^ h n ^ A & if fcflJffi-C§; & 0 
[0 0 3 4] 

i-Cli, ^<7)<t ? %m\\Mt LTti, Witlf, MgO, CuO, ZnO> S n 0 2 . F 
e 2 0 3 > BaCK C a 0, K 2 0 (Ti0 2 ) > Al 2 0 3 • 2 S i 0 2 , CaC0 3 
> MgC0 3 , BaS0 4 > MgSO, , MoS 2 , •b-tfy?? v ? , ^577^ K 

y vik^mteifnftMWfo^ -RVTs^-vy, *"^fw^'jv 

[0 0 3 5] 
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tt* W^.tdT»^»«3rtt«KTKfi2*«imL«, 3R2«*tt8TEMl2«ifffflL«, 
KCKtt$&2*i#iffiUaL JfeJt8ai1±ftPCMS2tt#ffiL«> WHttSKEXl 

[0 0 3 6] 

-^rA (iWJll 5 ^ o ^tfc«) , (|S3fflJfilXttft) a*"?** ** 

„ i*Lf>^|®5g$tLS 4)<7)-Cfi^^ 0 fi#«fH*v»T, m$k®* % &^W}&, muM^U* 

[0 0 3 7 ] 
[0 0 3 8] 

ht-(7)fitWSi:M¥^S^lt (Dv/Dn) tiU 1. 0 5 - 1. 5 0"C*& 

MLTffl</>, 5 0, 0 0 QM<r>&^&U<V¥&>*fflfc~1'2>ZLK£<DXtr'3t:o 
[0 0 3 9] 

ifc, h^-^WP^J&ttO. 9 0 - 0. 9 9<7)f£HH&&c: £t5*J:v>o fg^«H*-CJ8; 
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4ttT** 0 £#«JKI4, 7n-^MfHf (F P I A - 2 1 0 0 : KlEEffim^** 

£fflV>T, ^+K^#^@Bt>£Bfc*L7 v c7R 1 0 0 - 1 5 0 mL^KfrWL 
Mt LXRWm>\m>k 0. 1-0. 5mL*imiL, Sfcfc, B9£**t*0. 1-9. 5g 

««[»flt* 3, 0 0 0 - 1 0, 0 0 011/^ L I- LT b ^ — ^^^SO^Jftj £rift95ei~&<> 
[0 0 4 0] 

£33, jft5fr^«*Jfc LTfflv**»£\ * * U T ffl v> & , fife. 

**>f K Mn> Zn> C u ^<7) 2 «<7>#Jg 7 * 5 W h^oT, ft»¥ftttS2 

0-100 ^ md s Jf f Lv^o ^%3fflgitf2 0 ^m^tp|-efi, 1 'J T 

#^75 s ^C-^-r < x 1 0 0 /*m*ix.S h i~ - h < , h -^-co^m*^ 

^fioT'd ^a$*t^.#lH<7>)¥^ ti. 0. 0 5- 1 0//m> 4 L<{i0. 3 
[0 0 4 1 ] 

[0 0 4 2] 

*° i; r ;v fi , #«7^3- /Mfc#& t * ^ ** > HMfc-fr* t <E>M*li#RlB tiot 
#£>*U>o ^i7)P3-Mb^ll (PO) fcLTIi, 2 ffi T ;w a - (DIO) ^3 0:^3 
ffiW±cD#*T;W3-;w (TO) (DIO) JIMBu 4*:{± (DIO) fc^fi 

CD (TO) t^MWit^o (DIO) £LTfi, 7**V>^'; 

(a-f-v^^ij 1, 2-7 , nk , V>'^'Jn-jK l, 3 - 7*n tf U y 7 'J 

1, 4 -7^ /K 1, ; r;v^vyx-r 

(yxfVV/'Jn-il/, h <j .x.-?- 1/ > 7 'J 3 - /U, v 7*n fcf V y if 'J 3 - 

^ 9 3 - £-) ; Sg^^v*-7W ( 1 , 4 n^s^r^^v^ *V TK^ifouU 

^.7iy-;i^A4ir) ;fx7x;-jH (^7x;-jva, if ^7xy -;wf. e^, 
7xy-jl/S4ir) ; ±IEBh^->* ^-->K?5T;v^r v>*^-^-f K {x.^-vy^^^r^ F 

, 7'nt'i/>t+t'f f, -7<f-vy***yj K4f) #infe : ±istf * 7 j. y - )vm<r>r 
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U^^)li^7xy-jvico7JV^i/>t^f^^ Kttifflt;, £ «tO=M:;n.t£tfi&2 - 1 
2W7J^l/>^ , J3-)Vt«)#ffltUo 3fifiJ^±^^"fffiTJV3-;i/ (TO) i: LT(i 

, h 'J p< -f-n- )\,y°n/*y^ ^> ? jcij ^ u j»- jk v;vtf h-;i/&£f ) ; 3ffiJ£l±<7>-7 

•x. y - /wis (h'M7x/-^PA, 7iy-jw**7'^, y- v ;w y 9 y ^ ^ 

[0 0 4 3] 

&m-bfr#>W. (PC) i:LTii> 2 « # ;v > ® (D I C) £ J: r>'3 tifi^JtO^tifiTJ * 
(TC) &m*fhtl. (D I C) fciO 5 (D I C) t^*<7> (TC) t<DU 

^#jf i U>o 2«*;v**>^ (DIC) tLTIi, T )V*vyy% )Vtfy& 

Wt. rvMyQ, •k;^yym.% t?) ; T)Vr=-vyy-ti)\<i$ym. (-7W^$, v^~^ 
&&£*) ^flv^^^S (y?)vm, ^77?jH, -ri^^^^K, -fytvyy 

;i/^7-- l^>->'5!;;V^>m^ J:O^^^C8 ~ 2 0 V>3s^WkV * )VtfyW.-?$>2>o 3m&±<D 

(TC) HTIi, ^it&9 - 2 0<D%^m&m* fr*>WL (MM'J-y 
YM, t'D^V-y hf^i:*) &t*7j s W £tl&o #fl5#;i^>& (PC) tLTIi 

% ^vynejvx^r^f) ^m^X^mT)Vn-)V (PO) i: RJS J: W 

[0 0 4 4] 

^T^n-A- (PO) t£m* fr#y& (PC) c7)it^fi, [OH] t*;v**^r 

^julfe [cooh] <r>mmit [oh] / [cooh] tit, 2/ 1 - 1 / 1 , fcf£ 

L<(il. 5/1-1/1, HKffiKlil. 3/1-1. 0 2/l-e*4, 
T n - ;i/ (PO) t^-fiifi^^^^^ (PC) <7>Mli^M4±, f 

y 7f JVf > * ^ t >f K 4 if^O f Mkttil^lFft 150~2 8 0t 

JVfc^&o # 'J f *©*ISiS li5U±T*4ifc* , ffiL<, *° 1 J x ^O&'filfi 
fiii^rl ~ 30, £f£ L< fi 5-20 &o M^*4itt'tfI1tt^Ht 

[0 0 4 5] 

# 'J x.* t- fi, ±IB<7)M*S^S:t&-e# h *i*> *8M4>K 'J x.7, r JKafteK , ? V7lt 
(PIC) >fVy7^-M*ttJ'K , JiXr^7'l/* , yv- (A) £ 

#"fiIIH VS/T*- Mk£^ (PIC) £LTi±, IfelWlH^tf >f VVT*- f- (ff^f 
l/>y>fVy7^-h, ^t^f V>^Vv7l-h, 2, 6-^>fVy7tb>f 

UAdf y ^ VyM 7-> 7^- f i JT) ;^flyMV-y7^-h (h'JUVyMVy 
T*-K y7i-W^VyMV'/7^-h4fr) ; ^fllflfrifcSM Vi'T*- h (« 
, «, <*' , «' -7- h 5^ fJ^y 'J Vs s J4 V->7*- h% f) ; -i Vz/TZU- r 
^ ; flMEtf'M h*7x7-r|$#, ^"^vA, *7n7^?A^ciff7n 

[0 0 4 6] 

%>m4Vl'T*-Yiti?® (PIC) <0&m±. 4'7y7^-M [NCO] tK®^ 
$r^-|-^'Kijx;^x;K7)7lc®S [OH] 0^*Jt [NCO] / [OH] t IT, »#5/ 
1-1/1, *ftt<(i 4/1-1. 2/1, $f>U0iL<J42. 5/1-1. 5/1 
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[nco] / [oh] t5*5 *mz-& hib&fcmfetfM'ik-r&o lncoj <o*=)\< 

(PIC) flUfiricfl-Wft-^rJitt, ii#0 . 5 - 4 0 w t 96, Sf 4 L<fil~30wt% 

, ? hKtfti L<fi2~2 owt %-e&&<> o. 5 w t %*Ti-eti> h*y-ty h 

t % * M k. & t ffiS j£*tt*«K'fk-r 4 o 

>r v->r*- hS*tta#'J x^r*yi'* ,, j -7- (a) +<7) i fr^-mtz *) 

y->T*~ h^Ji, ii-fiT H@W±, JffiK ti, l . 5 - 3i®, ?f>C«ffL< 

J±, TOl. 8-2. 5 1 fr^Mtz *) lm&WlXi*. ^VTlfrf'Jx^rJV 

co^*75Mfi: < £ >9 , W*y h*7*y V tesWRfM" & o 
[0 0 4 7 ] 

^cH, ^'jx^fJVyi/'f'Jv- (A) £Rj£3«T5 >S (B) tUli, 2«T^ 
(Bl) , 3-f!lIi&±<7)^ffiT5 (B2) , 7^7JV3-;V (B3) , 

T^JtiUJ-firy (B4) , T^y^ (B5) , j3«fc?>'Bl~B5?>T^ yI§:/D7 
i7 t f> ^ (B6) fe*L*o 

2i75>M» (Bl) fcLTWU 35f! t Ky7 5> (7i^VVy7 5>, h 
jvx>y*7 5>, 4, 4' -^75>'y7iXW?>4if) ; UBfl^v'T 5 f (4, 4 
' 3' -y^f *y->^ 0a^->jm ^ ->*T ^ > v^^^y^ 

y( v*nv-/7 5 iT) ; is «fc fllflS^ v75> (xf-l/>y'7^>> fb7^fl/> 

•>7 5/ , ^Wfi/'/yr? >££-) 4ir**^if e»tta 0 3miA±v>&ifcT3. >ik& 

m (B2) tLTIi, y'xfl/>h'J7r/, h>Jxf l/>f 

o 7U7i^-^ (B3) tLTIi, y -Jl/7 ^ >, n Kn^ri/xf ^7x<) 
£*7}*^f k*l&o T S J * )Vjj79V (B4) tUli, T ^ J )\> * )\> ~? 9 >, T 
5 7 7°nfcT;vy i^tt^o 75/f (B5) tLTIi, 7^7 J af 

*>S, T\; Is-fxi yWtt£ t'Tb^if hiiho Bl~B50T^ y|^7n y ^ Lfc'txT) 
(B6) i: L"Oi, mTsfiB 1 ~B 5^)75 b >M (T-tr h >, * x.* frfr h 

y, **f-)\"t V?*** 1- 39^#^>ttSy-f-^ >^fb^> jJ-^V'J y^ft^tl 

5>*i4o Cite>T5 (B) <t> -5 *>£J£ Lv> B lisi t^B 1 

<7)B 2<7)ig^-e$>&o 

[0 0 4 8] 

T5>» (B) <7>J£5£fi, ^fVy7^-M^W l JxxfJl'7l'*' , Jv- (A) + 
^7y7^-M [NCO] t, T3>« (B) 4"<7)7^S [NHx] <7>^fijfc [N 
CO] / [NHx] fc LT, il# 1/2 ~ 2/ 1 , #f£ L < fi 1 . 5/1-1/1. 5, 
3 £>Kjff i L< a 1 . 2/1-1/1. 2X$>2> 0 [NCO] / [NHx] 2 £ ® x_ £ 
^1/2^-CJi. ? l^T^'te^ V^*x;W<7>fr^*7W&< & >9 , »*n*7t7Ht 

j:^ 0 tf uTfaGsmmtv >&&&jrM<D*)i<iti*, ii-st 100/0-10/90 

X$> »), £f £ L < fi 80/20-20/80, S £>K£F£ L < fi, 60/40-30/7 

o-e&&o i^T^^<7)^;i/Jt75 s l o%^mxit, h sty -by Mfe^S-nrr s • 

[0 0 4 9] 

PO) b&m* )Vtfy& (PC) f fv/h^f^-h, ->*-7*-f-;w^->'^^r^-f 

K*if£ft^xxfJHl:ill^£T, 1 5 0- 2 8 orKiJQf&U '&mK£*)tfL&tL 

^Tj^^^-rsTK^s^tr, TKii^tts^'jx^fji/^iSo ^x-4 o - 1 4 0 

V.KX, ZfiK^m^ V->T*- h (PIC) -f V'sT*- V&Z^i-f&tf 

V^XT^yu (A) ? /b^i^^'J^^-r^yi^^'J v- (A) H7 

5>®(B) *0~14 0tttE)S?t, >>VTM*°'J i^-r^^r^^o 
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>fW7*-h (PIC) &KBZ&2>m. WJ^fi^!/5K'J-7- (A) t75 

(B) *EJ&3**R*fcHU ^Iia^J^Jit'fetH, &maiffi%mM 

j|/*jva7? K, y>f;v7-bh75 K^f) is £ 0* a.- -jr (f f7tKn77 
>ftif) fc£*0-f V~>7*- h (PIC) H#tT^tS144 i><D&mifhti2>o 
$tz, #'Jx7Wl/#'J^- (A) i75>l (B) fc*>#*KJfcfcli, &3?fcJ:«J 

#fi#ih£l]i: LTfi, €;75> (yif JV7^, *J7*f-»T ^ >\ 7f-;V7^>, v 
■y y ;u T 3 > £ if) , 0^-*i£>£7*n ? ^ Lfct© >"ffrfr*) ftt'tfmfh 

[0 0 5 0 ] 

•> 1^7ftt*'J x^7JV«it¥^lli, »#1 0, 0 0 0 WJi, Sf4 L< ti 2 0, 

000- 10, 000, 000, $ M-$f f L< fi3 0, 000-1, 000, 0 OOT* 
1 0, 0 0 0*ffii-Cf*iH-*y Y*y-ty h'&tf&Jt-f&o ^W7WJi^f^ 

>^«r#«-C«ffl-r*»-&»i, ^^Sfc^^Jitt. a*2, 000-15, 0 0 0, tt$ 
L<(i2, 0 0 0 - 1 0, 0 0 0 , $ L < fi 2, 0 0 0 - 8, OOOt^S, 1 

5,0 0 0 *j8itfti:ffia^*14*J:Cf7^*9-«11*-fflv>fc»#<^3fciR1&56 s ffi-fk-r4 

o 

[0 0 5 1 ] 

5tc3g1ft* 'Jxxr^H UTm&# y xxt^t fi, < t i> — SB***!* LTv^rt 
V T '^14 ^'Jx^fJVt 12 V> Ufa t^Jii: 7) s ftf iL^o 

ttz, &&&#*)*-X-rn'bVUT&&.#V*X7-n'k0>M*l£\t* ii#2 0/8 0 ~9 
5/5 , £ L<fi 7 0/3 0-95/5, $ Kjf £ L < fi 7 5/2 5-9 5/5, # 

1- Sf* L< 12 8 0/2 0-9 3/7-e&& 0 9 l^TS5tt#y -x.^x;K7>lt*Ji:7) s 5 

*astejK y r- n> t ? urm±# y xxrjvi: £-g-tr /*w y y-mm<oir ? ( 

T g) fi, »#4 5-65 r, £?iL<ii4 5~60 VX-$>2> 0 4 5 *C ifcTiSa ti h-^-O 

mmtewmit u 6 5 *c £ ji x. & i* # t & s 0 

[0 0 5 2] 

1) ^ffe^J, »f'Jx^fJK ^ V y 7 $ - M $■ 1 1 J 'J x x 7 7* V 'J •? - 

m^kmma, m&w 1 o o r *wojsistt-c** ^ t h ^- s^^^^i^** 5 

§,S"C**^^^»* L^, ^^a<jn{i, hjvxy, ^r->l/>, ^>4f>, E^kR^, 
iM.it* ■f-l/y, 1, 2-y^nnx?y, i, l, 2-F , J^nnx^y, f'J^nnx 
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, 1, 2-y^nni?y, ?nn*M, Mift^#<*V>n y yft8t(k7kM&1ft t L 

0M*£&. £f£ L< Ii0~ 1 0 0M*§&. S fcfcgfS U< 2 5 ~ 7 Oli^S 0 
[0 0 5 3] 

-t^V/p^*f) . iS.B.^rhym (T-bhy, * f- )V x. J- )V >r Y > & b°) tik^M 

o ommmztt-r&fcZkMfco&mmii, m^5 0-2, 00 oii^, 

Ut L<« 100-1, 0 0 OM*§|$-e&&o 5 OE*»Td!TNi h^-W^^tfc^ 
^^S< ^S<7)3K#<7) h-7--S^75 s #f>*L'5:V^ 2, OOOiig^IAStg^-e 

[0 0 5 4] 

#Bf£t£3(] i: L X it . T ;P * Jl"< :x -If 4 -t^7^>^H>Sl '7 

r.^A*g, t?<; r^+Mv^yy-'jAtt, Jtg'fk^^-tf h-^ a£ £*<7>4 

B?£t43!)£ LTti. R^^c2~i 0<^7;p^-nT;v^;v*;i/>K>m3l^-?-<7)^JgJtg. /*- 
7^*nt^^>xjv*-;i'^;v^5 s /fytb l J^A > 3- [to -7;u^-nT;v^rJV ( 

C 6 ~C 1 1) i + -1 -T)V*c)\s (C 3 ~C 4 ) X ;W * > & h 'J *> A, 3 - [o> 
-7^07^*;^* (C6~C8) -N-xf JV757] - 1 - 7n/r/ 
th'J^A, 7Hn7H)l' (C11-C20) * A'^VBUllf^R*, ;<-7A'#n 
T frZ-friJ fr-tfyW. (C7~C 1 3) atf**)^:^ /N°-7;w^-nr^^f;w (C4~C 
12) *;i'*i'M&0 f '5-*)&JR*fi, /N*-7;u^n^^ iryxfrfrvW.yx.j? j -;V75 K 
, N-7*n tf;w-N- (2-K Kn^^xf^) /\'- -7^^- n:* ^ ? ^^P* > r 5 K. 
A*-7Jl/iB7^JV (C6-C10) XfrfcyT ^ K:/n jv h y y ^;vr ^^e — ^ 

/<-7^n7;v^;p (C6—C10) - n - ^ ^ ;v ;v * — A/^y -ty/* 
-7Mn7M* (C6-C16) -x^;i/'j t'tf^f tbti&o 

iSp n u«J: LTIi, t-7nvs-lll, S-l 12, S-113 CM^ttM) . 7D 
9-KFC-93, FC-95, FC-98, FC-129 3 Mf±i£) , -x-^-f 

VDS-101, DS-102 x >#777^F-110, F - 1 

20, F-113, F-191, F-812, F-833 (XB > **±S0 . .x* h 
77EF- 1 0 2, 103. 104, 105. 112. 123A. 123B. 306A. 
501. 201. 204. ( h-tr^7°xi y?yftm) . 7 * - i? x. > h F - 1 0 0 . F 
150 (**M±m %Ftfmfhtl&o 
[0 0 5 5] 

*^-*>te#®ffit^Ji; LTf±, 7 frjrnTfr^fr&ZG-r&mffim lift. 2®t 
t< t±2$fcT5 /<-7HnrHJl' (C 6~C 1 0) ^;U*>T^ F7"nfjV h 

v*?-)i>Ty*-<>&)&%:i?<7)ffiffim<i&.Ty*~7&m., tyiffrn — fj Ajtg, 
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2 1 (A&flt^ttft) , 707- KFC- 1 3 5 (tt3Mtt«) > jlj^W >DS-20 
2 (^W *>.x.s&fcfcjR) . tifyr y?F- 1 5 0. F — 8 2 4 (t^cH*^ >**±§£) > 

(h-^rAyn/^ ^ 7?-yi>hF- 3 0 0 

xtt») 4 *r*«*»f it* . 

[0 0 5 6] 

o h^---a#*i:^<^g®±^#^£-r& ; fea^7in o ~ 9 o %<7)i£H^^s j: 

^m, K^-VyWft.^- 0. 5 ^m5.t>'2 ^ ok *° 'J (7. ^ V T 'J n - h ij )V) 
^M.^ 1 fi itk i8n D n£TJi, P B - 2 0 0 H tfE3Ett») , SGP (*B:ffltt«) , J 
#n-SB <«3MfcJi6ai3imi&) , SGP-3G (Ulttfi) > 3*n/t-;i/ Off* 

[0 0 5 7] 

*yr st? v )\<m, a -isr ; * ? ? v ^m, -iv^ym, tuhym, 7v-jh, v 

w /ctifttTlcv w f<7)m^> vMi*K***^r-ra (y*) Ti5"J;v 

«nJx.t^T^ U )V&- /? -K Kn*->xfjK >< ^ ^ 'J Ji'Bfc— /? — t: h*ot->x 
f^, 7i"J^S-^-t Ko^->^nfjK ^?^'J^S-j?-HK0^->7'0t , JK 
7^'J;v»-7-tK0 + ->7*0^JK y. ? ^ U 7 - Fn + ^yn if;!/, 'J 
)V&- 3-^002-t KD*?/^n if )K y * ^ <J 3-^00-2-t Ko^y 

7'0 k'iK vxi-f- V > ^ 'J a — ji/^y T ? V -r yif y. 

x^f;v, N-^fn-*7^'J^75K, N->f 0-^^^>^V75 F4f, If- 
)VT frn- tz\t\£=~)VT )Vn~)Vt<D^~~7-)vm., ^flx.»f if — jvy f;vx-r ;v> tT 
^.;vaL^;i/ai— -r;v % if ^ jv n tf ;w a. - -f- jv & fc\ £ tz fi if— ;V7;i/ n - a> t # ;VjK3t 

7^'J;v7 5 y^^'J;vr^K, vT-fe h yr? >; *7 5 K£>4Wi£*i 

£><7>y f-n-;Wfc-£-$K T ^ U frWt? 074" K> * ? ? } ) frWt? 07^ t*<988 n 5 
-i* K3S> lf-;nf>j>?> % e^;nfn>JK>^ if 5 ^ V- A>„ ^f-l^^-f ^ f 

+ y7"0 tf V-^T^^r^T ^ *° U ;t 3r Z/ J-f- V > T )1<T ^ K, 'K'J t^y7*0 if 
Vy T )\/^ )VT \ K ■» *U*^yxf !/yyi)P7i-^x-tJK tf 1 ) * *r^j^?-uy 
7*; V )Vy ^ — )V3- — 7- *"'Jt*yxf Vy^f7'J*7iXjl/XXfJK 5^ 'J ^- 

Kn^r->a.f-;n:ji/n-j?., 1* K0^y7"0 If )Hr;vn-^7i f(?)-b;V0-7i^ t'7i s ^ 
[0 0 5 8] 

fl^fto^tt t L-cti#ni®5E?tLi> i><vx-it%^*K i&m^^m^., m&^A,M3<., m& 

£\ ia<g|f[li*rKKjgli4v»*« % 000-30, OOOrpm, ft$L<i±5, 

000-20, OOOr pm^io ^tfel^M»i#K|SjEli*V»j&«, A^f^^li 
, ii#0 . 1 - 5 3"?&&o frlfcB^&gt LT{±, 0-1 5 0 *C (iJDEET) > 5f 

*L<(i 40-98 *C-e*^>o 
[0 0 5 9] 

3) JL<h?ft^»fcraP*^, 7 5>fi (B) *m\\L. 'fVy7^-hMtn* I Jx 
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*- hSHIi£i:T3 >S (B) fc«>Rj£tefc:J: ii* 1 0#~4 0B#ffl. 

#2 L< fi2~2 4^WC*So RJ&fflJftJi, »#, 0-1 50t, L< 40-9 

[0 0 6 0] 

*m^tzm&tt. &mt&<?>mz * *) ^ vy^t^^^^^m^mrnvtz^. &$t-t & & t <o 

[0 0 6 1 ] 

t^<7> W -eftU^-r & i t rfx § & o 

[0 0 6 2] 

H-e*'9> 1 0/ / ra$'iix.Si:^^tei:j:l, h t-^fe^^^ Mcfc* 0 ttz, tfc 
gfr^fi^ #t¥^fig (Dv) km&^'&m (Dn) t<7>Jt (Dv/Dn) *« 1 . 0 
0-1. 4 0 L^o tSM^vt-^CtSitT, 5fif**5Mifa s *& 
— M73^>)^/l?^v^ 0 D a|£^®^^#^i i#>--e^ 35¥^£i^ <i-& 
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